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SOME ASPECTS OF THE NATURE OF THE 
CHEMICAL CHANGES OCCURRING 
IN ATHEROMATOSIS * 





sy Irvine H. Pace, /ndianapolis, Indiana 


ViIRCHOW was the first to recognize that atheromatosis might result 
from loosening of the connective tissue ground-substance, of which the 
arterial intima is for the most part composed, and subsequent infiltration 
with fat from the blood stream. The loosening of the ground-substance was 
believed to be caused by mechanical strain. Aschoff and Ribbert in par- 
ticular have championed this so-called “ infiltration theory.” 

Aschoff * thought that the fatty material deposited in vessels consisted 
almost exclusively of cholesterol esters coming from blood plasma which 
nourished the vessel wall. He agreed with Virchow that those regions of 
the vessels which are under greatest mechanical strain, such as the mouths 
of the intercostal vessels, are especially apt to exhibit atheromatosis. But 
he * postulated a second factor which he believed must be present before 
atheromatosis appears, viz., a sufficient concentration of lipids, especially 
cholesterol esters, in the plasma. “From plasma of low cholesterin content 
no deposition of lipoids will occur, even though mechanical conditions are 
favorable. The greater the concentration of the cholesterin esters in the 
plasma, the more surely will the areas of the aorta subject to the greater 
mechanical strain show this fatty deposition even macroscopically.” His 
view that the concentration of lipid may be greatly altered by the amount 
ingested in the diet was used to account for the observed decrease in athero- 
matosis in the later years of the war and in the post-war period in Germany. 

Aschoff’s theory is summed up in his own words: “ As we consider the 
atheromatosis of the vessels in the light of the larger category of the general 
processes of wear and tear of the supporting substances, it loses its special 
qualities, which have given rise to so many erroneous theories of infection, 
etc. If that process of wear and tear impresses us most strikingly in the 

* Lecture presented before the Philadelphia Metabolic Association December 8, 1934. 


From the Lilly Laboratory for Clinical Research, Indianapolis City Hospital Indian- 
apolis, Indiana. 


Copyright, 1941, by The American College of Physicians 
1741 














1742 IRVINE H. PAGE 


vessel wall, it is due to the fact that our vascular system is the organ which 
is mechanically under greatest strain.” 
Let us now consider in more detail several of the important postulates 


in the “infiltration theory” of atherosclerosis starting with more general 


questions of lipid methaolism. 


1. Is the level of lipid in the blood controlled by the amount of lipid in 
the diet? Bloor*® found that the plasma of normal dogs fed over long 
periods of time with high fat diets contained somewhat more lipid than dogs 
under similar conditions but on diets low in fat. Rabbits exhibit this phe- 


nomenon more strikingly than dogs. Bloor explained this on the basis of 


the fact that dogs are racially accustomed to fat while rabbits are not. 
* showed that diets high in fat may or may not produce moderate 


Corwin ° 
Lecithin from adrenal glands, when given 


hypercholesterolemia in dogs. 
by mouth daily, constantly raised the concentration of cholesterol in the 
When lecithin is added to the high fat diet, marked elevation of 


blood. 
These experiments were extended by Flock, Cor- 


blood cholesterol occurs. 
win and Bollman ° demonstrating that sustained post-absorptive hyperlipemia 
occurs when dogs are fed phosphatide, even when the fat content of the 
diet is not greater than 8 per cent. Feeding increased amounts of neutral 
fat or cholesterol did not greatly alter the blood lipids. 

Similar controlled experiments in normal man do not appear to have been 
carried out. It may be noted, however, that the Eskimo of the Canadian 
Eastern Arctic, whose diet normally consists largely of protein and fat, show 
no increase in any of the plasma lipid constituents (Corcoran and Rabino- 
witch *). ‘The level of blood cholesterol is little affected in the white man 
(Tolstoi®*) by long-continued administration of similar diets. 

Hyperlipemia occurs commonly in severe, uncontrolled diabetes mellitus 
(Allen*). Opinions differ as to the effects of dietary fat in this condition. 
Some investigators believe that high fat diets do not contribute to the main- 
tenance of hyperlipemia,® some suggest the contrary ** and still others have 
found that hyperlipemia may be reduced while feeding diets high in fat." ° 
Wishart ° found no decisive influence on lipemia of diets high or low respec- 
tively in cholesterol or lecithin. Experimental diabetes due to partial pan- 
createctomy in dogs, uncontrolled by insulin, results in lipemia when either 
low or high fat diets are fed. Contrariwise, total pancreatectomy in dogs 
maintained with insulin results in marked lipopenia, with disappearance 
of cholesterol ester from the blood and accumulation of lipid, other than 
phosphatides, in the liver (Kaplan and Chaikoff ®). Addition of raw pan- 
creas to the diet not only decreased the lipid content of the liver, but also 
effected a rise of blood lipids to values far in excess of normal or preoperative 
levels.°° 
Administration of insulin alone to diabetics in ketosis may, within a few 
hours, result in a reduction of lipemia, due largely to decreases in plasma 
triglyceride and phosphatide, while cholesterol is little affected (Corcoran 
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and Rabinowitch*’). Subsequent administration of high-carbohydrate, low- 
fat diets to these patients failed to result in further reductions of plasma 
lipids. Rabinowitch *’ believes that the administration of such diets delays 
the development of atherosclerosis in diabetics and presents strong statisti- 
cal evidence in support of this view. It is probable that the sustained reduc- 
tions of plasma cholesterol in diabetics on low-caloric, high-carbohydrate, 
low-fat diets are due to improved control of the diabetes by these diets, rather 
than to the fat content of the diet as such. 

There were no data in the literature on the effect of variations of the fat 
content of diets on plasma lipids of patients suffering from nephrosis, and 
consequently Dr. Farr and 1 *° studied a group of such patients. The ex- 
periments lasted several months and the fat was varied from 8 to 65 per cent 
of the total calories. Protein was kept constant and carbohydrate added in 
sufficient amounts to keep total calories unchanged. We found no regular 
influence of these wide shifts in the fat content of the diet on the plasma 
lipids. It was concluded, therefore, that fat may be included in the diet of 
patients with nephrosis and hyperlipemia without fear of further elevating 
the blood lipids. 

To sum up, it appears that fat, like sugar, normally increases in the blood 
shortly after administration of a fat meal, although this increase may be less 
marked in those accustomed to the ingestion of large amounts of fat (Cor- 
coran and Rabinowitch **), but that the post-absorptive level in the Eskimo, in 
nephrotic patients, and in diabetics metabolising adequate amounts of car- 
bohydrate, is not appreciably affected by high-fat diets. Fat absorbed from 
the alimentary canal is quickly deposited in tissue depots prior to utilization 
and during post-absorption periods of fasts the concentration of circulating 
plasma fat is maintained by mobilization from these depots (Schonheimer 
and Rittenberg **). This conception is clearly at variance with the belief that 
lipemia and perhaps atherosclerosis may be avoided or at least not ag- 
gravated by interdicting ordinary amounts of fat-containing foods. In the 
light of the evidence cited, one does not appear justified in depriving patients 
of diets containing an ordinary proportion of fat. Definite harm may result 
from a fat-free diet because of the difficulty of maintaining an optimum state 
of nutrition, and such a diet should not be given unless a definite therapeutic 
advantage can be demonstrated for it. That advantage does not appear to 
exist. 

2. Is hyperlipemia necessary for the development of atherosclerosis? If 
hyperlipemia were necessary for development of atherosclerosis, then in- 
creased amounts of lipid should be found in the plasma of patients during 
its development. The available data in the literature showed: no agreement 
on whether unusual fat and cholesterol concentrations exist in the serum of 
patients with hypertension in whom atherosclerosis is so prevalent. Nor do 
the data agree in showing whether the serum is supersaturated with free 
cholesterol. Page, Kirk and Van Slyke ™ studied the first problem. The 
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gasometric method of Kirk, Page, and Van Slyke * for the determination 
of plasma lipids was employed. In 16 patients with uncomplicated essential 
hypertension the concentration of total lipids or any of the lipid fractions 
which included free and esterified cholesterol, lipid amino nitrogen, total lipid 
nitrogen and lipid phosphorus were normal. The means and _ standard 
deviations of the group were not significantly different from those found in 
a group of normal subjects. It was concluded that theories of the genesis 
of atheromatosis in essential hypertension based on presumed hyperlipemia 
or hypercholesterolemia, or on elevation of the cholesterol: phosphatide ratio 
are without basis. Evidently atherosclerosis can develop in the absence of 
hyperlipemia. 

Alvarez and Neuschlosz *° found that serum from patients with hyper- 
tension was supersaturated with cholesterol. They ascertained this by 
adding free cholesterol to the serum and determining the amount dissolved. 
If it were true that serum of these patients is supersaturated with cholesterol, 
even though the level of it in the serum be normal, precipitation in tissues 
might occur more readily than if it were not saturated. Holden’® and 
Medvei * were unable to confirm this work. The serum of both normal 
subjects and patients with hypertension were approximately saturated with 
cholesterol. It is concluded that no abnormality in the blood has yet been 
found in patients with essential hypertension which accounts for the pre- 
cipitation of lipids into the vessel walls with development of atherosclerosis. 

Landé and Sperry ** were unable to find any relation between the choles- 
terol content of serum and the degree of atherosclerosis present in 123 sup- 
posedly healthy persons who died suddenly from violence. 

From these results it appears that hyperlipemia is not essential for de- 
velopment of atherosclerosis. 

3. May hyperlipemia favor development of atherosclerosis? The in- 
creased incidence of atherosclerosis in cases of diabetes, nephrosis, xantho- 
matosis, and Hand-Schiiler-Christian syndrome has suggested to many clini- 
cians that hyperlipemia strongly aids in the development of atherosclerosis. 

Gibbs, Buckner and Bloor *° showed that the group of diabetics with the 
most advanced sclerosis showed the highest total and esterified plasma 
cholesterol content, and that the proportion of cholesterol in esterified form 
was 10 to 15 per cent above the usual normal values. White *° found that 
diabetics with high plasma cholesterol values were 15 times as likely to de- 
velop atherosclerosis as diabetics with normal cholesterol. Rabinowitch ” 
also found close association between hypercholesterolemia and_athero- 
sclerosis in diabetic patients. 

The presumptive clinical evidence that hyperlipemia favors atherosclerosis 
is supported by the experimental investigation of Anitschkow,** who demon- 
strated that rabbits fed large quantities of cholesterol develop lesions in their 
arteries similar in many respects to human atherosclerosis. The work of 
Anitschkow and recently that of Leary * appears to show that the resem- 
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blance is more than superficial. The clinical observation that hyperlipemia 
and atherosclerosis are often associated, and the experimental production of 
atherosclerosis by hyperlipemia in rabbits support the belief that hyper- 
lipemia aids in the process of atheroma formation. 

Whether hyperlipemia alone can produce atherosclerosis in man is not 
known. Even in patients suffering from nephrosis with hyperlipemia, 
where other factors than hyperlipemia may prevail, atherosclerosis may not 
be present. It is possible that this is due to the fact that the hyperlipemia 
is not long enough sustained, but again other factors may be involved of 
which we are ignorant. 

Although feeding cholesterol to rabbits produces atherosclerosis in them 
with ease, the same procedure does not produce it in omnivora, such as rats, 
cats and dogs. This has been explained as due to inability of rabbits to 
metabolize properly a substance which is foreign to their diet. Herbivora 
normally consume diets rich in vegetable sterols, the so-called phytosterols. 
These substances such as ergosterol, zymosterol and sitosterol though re- 
sembling cholesterol in structure are not isomeric with it. They are ab- 
sorbed from the gastrointestinal tract but only in small amounts ( Menschick 
and Page,”* Schonheimer and Dam *). The most convincing demonstration 
of this was the demonstration that hens fed ergosterol laid eggs containing 
amounts of ergosterol greater than normal. 

It appears somewhat improbable that cholesterol in the rabbit’s body is 
derived from the phytosterols contained in its diet. We assume that rab- 
bits synthesize most or all of their cholesterol, in marked contrast with 
omnivora which derive relatively large amounts of it from their food. It 
is possible that cholesterol added in large amounts to the diet of animals 
ordinarily accustomed to synthesizing their entire supply greatly overloads 
the usual regulatory mechanism. 

But how does this “ overloading” find expression in these animals? 
Yuasa *° pointed out that there was a qualitative difference in distribution 
of cholesterol in cats and rabbits fed it. The livers of cats become enlarged 
and the cholesterol content rises. The remainder of the organs show but 
slight increase in their sterol content. Contrast this with the distribution in 
rabbits fed cholesterol. The liver is slightly increased in size and the sterol 
content increased very moderately. The remainder of the organs, however, 
show increase in sterol, well above the corresponding figures for cats. 
Menschick and Page * investigated this problem quantitatively and found the 
following results for the two groups of animals: 


Liver—rabbit—increase in sterol content 4—9 times 
Liver—cat—increase in sterol content 30—40 times 

Remainder of organs—rabbit—increase in sterol content 1—4 times 
Remainder of organs—cat—increase in sterol content 1—1.4 times. 








Clearly the distribution of cholesterol is diffuse in rabbits, while in cats 
cholesterol is concentrated in the liver. The liver of rabbits appears unable 
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to withhold cholesterol from general circulation. It is, therefore, possible 
that the reason atherosclerosis may be produced in rabbits with ease, and not 
at all in omnivora, is that rabbits allow cholesterol to circulate freely, con- 
tinuously subjecting the arteries to plasma containing more than normal 
amounts of it, while cats prevent this by depositing the sterol in the liver. 
While this seemed to us a plausible explanation of the discrepancy between 
the response of herbivora and omnivora, it may be only a special case and 
have little to do with the development of atherosclerosis in man. Future 
investigation must decide whether relative incompetence of the liver to 
accumulate cholesterol exists in certain human beings as it does in rabbits. 

In summary, it appears that at least two factors can assist in producing 
human atherosclerosis. One of these is lipemia, and it appears to be im- 
portant in diabetes, nephrosis and xanthoma. ‘The other factor or factors 
act in the cells of the arteries themselves. Presumably it is some change that 
may be started by the strain of prolonged hypertension. In hypertension 
these factors alone, without hyperlipemia, suffice to produce atherosclerosis. 

4. Can the difference between herbivora and omnivora with regard to 
their susceptibility to cholesterol atherosclerosis be due to differences in their 
ability to destroy cholesterol? Since the experiments of Gamble and Black- 
fan ** and Channon ** there is little doubt that both herbivora and omnivora 
can synthesize cholesterol. 


TABLE I 
Destruction of Cholesterol 





Adminis- re Deposited | Total Cholesterol - Lengt! 
| heeee | Excretion ve Sterol Destroyed Per Week Experiment 
Cholesterol | Animal Found in Grams Weeks 
Rabbit 37.9 13.6 0.6 14.2 23.8 1.8 13 
15.4 4.8 4.2 9.0 6.5 1.6 4 
19.3 7.9 5.9 13.8 5.4 1.1 5 
18.9 7.3 3.2 10.5 8.3 ee. 7 
24.3 | 13.9 3.0 16.9 7.4 0.8 9 
} da 
Cat | 225 | 104 | 64 | = 16.8 5.7 1.5 26 
21.2 | 10.0 Son | 15.2 6.0 Fa 20 
| 20.2 8.8 6.4 15.2 5.0 1.7 20 





Proof that degradation occurs was afforded by experiments that Men- 
schick and Page * carried out in 1931. Rabbits were fed relatively large 
amounts of cholesterol and the intake and output of sterol measured. At 
the end of the experiment the animals were killed and the carcass analyzed. 
It was shown that from 0.8 to 1.8 grams of cholesterol was destroyed in a 
week over experimental periods of months. Cats also possessed this power. 
Subsequently Schoenheimer and Breusch *° found that mice either synthe 
sized or destroyed cholesterol according to the amount fed them. 

If it could be shown that omnivora destroy cholesterol at a much greater 
rate than herbivora, this might explain the fact that production of athero- 
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sclerosis by cholesterol feeding is impossible in omnivora, but easy in rabbits. 

3alance experiments were consequently performed on cats to compare with 
the data on rabbits. To our surprise, destruction was at about the same 
rate as in rabbits. We were forced to conclude that difference in rate of 
degradation of cholesterol was not the cause of the species difference in sus- 
ceptibility to experimental production of cholesterol atherosclerosis. 

5. Is old age associated with hyperlipemia? If hyperlipemia developed 
simultaneously with increase in age it would be not unreasonable to suppose 
that it would predispose to development of atherosclerosis. Indeed this sup- 
position has appeared in the literature. However, study of the plasma lipids 
in old age shows not the slightest tendency for lipemia to develop. Five 
years ago, in association with Kirk, Lewis, Thompson and Van Slyke,*’ the 
opportunity was afforded to reéxamine this question. The subjects were 
men who by most careful clinical examination were healthy. They were on 
unrestricted diets. The post-absorptive lipids were examined by the gaso- 
metric method of Kirk, Page and Van Slyke.’* It was found that variation 
of age from 20 to 90 years had no determinable influence on either the 
amount or the composition of the plasma lipids. It follows that old age 
does not cause hyperlipemia. 

6. Does increase in mechanical strain on arteries aid in development of 
atherosclerosis? Pathologists have, I believe, answered this question in the 
affirmative in a satisfactory manner. Casual inspection of arteries at autopsy 
will readily convince one that the points in the vessels subject to the greatest 
mechanical strain are those earliest and most severely involved. In young 
persons with congenital constriction of the aorta, atheroma usually occurs 
proximal to the constriction and not distal to it. Aortic narrowing may 
cause hypertension in the portion proximal to the stenosis. Oberndorfer *° 
especially has pointed out that movement and massage of vessels is likely to 
better their nutrition and prevent sclerosis. Arteries which are fixed to bony 
structures show the most marked sclerotic changes. For example, the 
posterior wall of the aorta is usually more involved than the anterior, the 
femoral artery more than the popliteal. Besides freedom from fixation and 
local increase in pressure the arteries appear to be more subject to athero- 
sclerosis when the systemic arterial pressure is elevated. There is no com- 
plete proof that increased pressure alone can cause atherosclerosis, but as yet 
in patients with essential hypertension no other factor is known. At least 
the factor of hyperlipemia is not operative here. Moon ** has made an im- 
portant suggestion which may offer at least a partial explanation for the 
occurrence of atheromatosis in hypertension. He has shown, by applying 
hydrodynamic principles, that at certain points in arteries where the arterial 
pressure is highest, local tissue anemia may result from compression of the 
nutrient capillaries in the arteries. As Moon states, ‘“ The occurrence of 
degeneration at the bifurcation of the aorta and in narrow zones immediately 
surrounding the orifices of arteries leaving the aorta is characteristic of the 
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earliest atheromatous degeneration. These are areas in which minimal 
degrees of hypertension would exert maximal pressure effects, because in 
these areas such pressure would be exerted on the wall from two directions. 
Hence slight hypertension might cause local anemia of the artery wall 
earlier than in areas in which the pressure would be exerted in only one 
direction.” 

7. Are there factors other than increased pressure and hyperlipemia 
which aid in production of atherosclerosis? To answer this problem we 
must turn back to the experimental production of atherosclerosis in rabbits. 
Feeding cholesterol in oil to these animals results in marked atherosclerotic 
changes as Anitschkow showed. An observation of great interest was made 
8 years later by Murata and Kataoka.** They found that simultaneous ad- 
ministration of thyroid along with the cholesterol prevented deposition of 
lipids in the aorta. Their brief publication was not followed by a detailed 
communication and the observation appears to have been forgotten. Liebig *° 
took it up 12 years later and convinced himself of the correctness of the 
experiments. Turner has added further important observations. He 
showed that potassium iodide as well as thyroid exerted protective action, 
and, with Khayat,** that when the thyroid gland is removed from the ani- 
mal, potassium iodide no longer exerts this action. Their results showed 
that potassium iodide prevented the usual hypercholesterolemia and that there 
was a relationship between the development of atherosclerosis and hyper- 
cholesterolemia. If it could be proved that administration of thyroid pre- 
vented development of atherosclerosis by preventing hypercholesterolemia, it 
would offer strong support for a unitary conception of the development of 
atherosclerosis in cholesterol-fed rabbits. But it seemed to Bernhard and 
Page * that this view failed to offer any clue as to why the deposition of 
lipid is so sharply localized, nor was it known whether thyroid prevented 
deposition of other lipids than cholesterol. If hyperlipemia were the only 
factor, atherosclerosis should be generalized. Consequently, we undertook 
to study the problem again using gasometric methods for our lipid analyses. 

Instead of potassium iodide we employed an organic preparation of 
iodine, the di-iodide of ricinsterolic acid. According to Wottschall ** this 
preparation does not irritate the stomach and the iodine remains in the 
blood stream longer than other preparations of iodine tested. Somewhat to 
our surprise we found that instead of lowering the various lipids in the blood 
it raised them above the level in the plasma of control animals fed approxi- 
mately the same amounts of cholesterol in oil. Yet formation of athero- 
sclerosis was largely prevented in the iodide-fed animals. It appeared that 
animals fed iodine and cholesterol developed greater hyperlipemia, yet in 
spite of this, the lipids did not deposit in the arterial walls. It was concluded 
that some other important factor as well as hyperlipemia played a part in the 
production of experimental atherosclerosis. What this third factor is that 
appears to influence the receptivity of tissues to the deposition of lipids is 


unknown. 
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Iodine is not unique in its ability to prevent deposition of lipids. Large 
doses of potassium thiocyanate are effective.*’ Colloidal silicic acid,*® garlic 
oil,** and lipocaic *” are also believed to be active. Choline is either in- 
effective ** or delays deposition.** Eberhard *° made the interesting obser- 
vation that the cholesterol content of the blood rose more rapidly and to 
higher levels in animals receiving both cholesterol and alcohol but deposition 
in the liver and aorta was considerably less in the animals receiving alcohol 
as well as cholesterol. 

It appears that in favoring production of atherosclerosis, there is in addi- 
tion to lipemia and hypertension, a third factor. This factor is characterized 
at present only by the fact that it is neutralized in the rabbit by iodine and 
thiocyanate administration and probably a number of other substances. 

8. Does the lipid mixture deposited in the arterial wall resemble that in 
plasma? Let us now consider the composition of the lipid material deposited 
Aschoff *° especially has emphasized the high cholesterol 


in the vessel walls. 
and 


content and this was confirmed by chemical analysis by Windaus * 
Schonheimer.** It was not shown whether the atheromatous deposits con- 
tained lipid mixtures similar to the plasma lipid mixture, or whether the 
atheromatous deposits exhibited a different and characteristic lipid com- 
position, though important work suggested it.*” °° °* The following table 
presents the results of our analyses. For comparison the average composi- 





TABLE I] 


Comparison of Data of Lipid Analysis of Advanced Atherosclerosis 


Grams of Lipid in 1¢0 Grams of Moist Tissue 
Total — _ I a 
Lipid wnt . i ——* ' a _ 
terol Free Ester a Total I 1 
Choles- | Choles- , ‘tide Lipid Amir 
terol | terol pnauide | Nitrogen | Nitroger 
94 | 4.8 1.7 non-diabetic} Lehnherr 
13.4 | 7.8 2.4 diabetic | Lehnherr 
8.4 4.3 2.4 2.1 1.4 non-diabetic} Meeker and Jobling 
- 4.8 3.0 Py 1.8 non-diabetic] Zeek 
Zo | ta 2.4 4.9 1.9 0.18 0.138 | non-diabetic) Page 
TaB_e III 
Composition of the Lipid Mixture from Atherosclerotic Aortas 
Percentage of Total Lipids as \ R 
Total \ 
Cholesterol | Free Ester rn —a Total N oe eg 
| Choles- Choles- I ati _ E 7 : ; : = 
terol terol phat a Lipid I I Dp i | 
47.6 | 18.3 Lehnherr 
53.7 17.9 Lehnherr 
51.0 | 25.4 25.5 16.9 Meeker and Jobling 
57.0 | 18.0 39.0 14.0 33.0 4.9 2.8 Page _ 
Lipemic 48.0 | 12.0 | 36.0 22.0 30.0 3.0 0.99 Page, Kirk and 
Van Slyke 


plasma 
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tion of lipemic plasmas is introduced. Comparison shows that the lipid 
mixture deposited in the vessel wall resembles to a marked degree the lipid 
mixture of the plasma. 

It appears from preliminary analyses that the same is true in rabbits with 
experimental atherosclerosis. As yet we have had opportunity to analyze 
but two such aortas. Surprisingly the lipids in the aortic lesion exhibited 
about the same composition as in lipemic rabbit plasma. It might be sup- 
posed that feeding cholesterol in oil would not produce hyperlipemia char- 
acterized by increase in all of the lipids which are at present measurable, such 
as lipid amino nitrogen, total lipid nitrogen, etc., but actually this is true. All 
of these constituents rise very nearly proportionally. Lipids other than 
cholesterol and its esters are involved in the formation of experimental 
atherosclerosis in rabbits fed cholesterol just as in the spontaneous human 
disease. 

Atherosclerosis either in human beings or in rabbits is thus not a dis- 
order in which cholesterol alone is involved. The other lipids are also con- 
cerned and almost in the proportion that they exist in the lipid mixture of 
plasma. 

9. Is there evidence that chemical change of the lipids deposited in vessel 
walls occurs? Klotz** in 1905 put forward an attractive theory to explain 
the origin of calcification in lipid plaques in aortas. He held that esters of 
cholesterol after deposition were split, free cholesterol crystallized out, and 
the free fatty acids combined with calcium to form insoluble calcium soaps. 
The evidence on which this was based was derived largely from staining 
reactions. Wells ** soon showed by chemical analysis that the deposited 
calcium resembled bone rather than calcium soaps in composition. Baldauf 
also showed that no calcium soap was present in atheromatous aortas. 
Schonheimer ** confirmed Wells’ observations and further demonstrated that 
cholesterol esters increased rather than decreased with increase in severity of 
the lesions. This observation precluded splitting of cholesterol esters. Re- 
cently, however, this result has been elaborated by both Meeker and 
Jobling *° and Zeek.*' They find that the ratio of free to ester cholesterol 
decreases during the early stage of the atheromatous process but shows a 
marked increase in the advanced lesions. Evidently further work is neces- 
sary to clarify this point, with more attention given to the extent and severity 
of the lesions. 

Menschick and I °° became interested in this problem from another point 
of view. We wished to know whether in such lipid deposits, which are 
morbid in character, decomposition products of cholesterol could be found. 
We had searched for them in vain among the sterols present in normal brain 
by means of the ultraviolet spectrograph. But in the sterols from atherom- 
atous lesions a band was found in the spectrogram with absorption maxima 
at 238 mp and 320 mp. Repeated fractionation with alcohol enriched the 
substance in solution and the band remained unaltered. The spectrogram 
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was practically identical with that described by Heilbron, Morton and Sex- 
ton ** for cholestenone, the ketone of allocholesterol. It was concluded that 
this substance represented a stage in the degradation of cholesterol in the 
body. That it is not exclusively associated with the atheromatous process 
is shown by the fact that much smaller quantities of the substance could 
be separated from normal aortas. 

It cannot be taken that the finding of cholestenone means active de- 
gradation of sterols in the aorta. It may mean that this is occurring but 
the observation could equally well be explained on the basis of selective ab- 
sorption of it from the blood stream. Whatever the explanation, it is inter- 
esting that study of atheromatous lesions led to the separation of a degrada- 
tion product of cholesterol. Others have, so far, not been found. The 
evidence on which the belief is based that cholestenone represents a stage in 
the metabolism of cholesterol has lately been strengthened by Schonheimer, 
Rittenberg and Graff’s °* demonstration that cholestenone when fed to dogs 
may be converted into either cholesterol or coprosterol. 

The evidence, then, is insufficient to decide whether chemical meta- 
morphosis occurs in atheromatosis. Most of the data suggest that it does 
not occur to a large extent except in the phosphatide fraction. The severity 
of the lesion and the occurrence of necrosis may determine the extent of the 
chemical alteration. 

10. How can the known factors which predispose to atherosclerosis be 
controlled? This problem resolves itself in our present state of knowledge to 
consideration of three factors: First, prevention of hyperlipemia, second, 


prevention of mechanical strain, and third, prevention of that state of the 


tissues in the arterial walls which increases their receptivity to plasma lipids 
or prevention of that state of the blood which leads to abnormal precipitability 
of its lipids. 

Treatment to reduce hyperlipemia consists in treatment of the underlying 
disease causing it. Insulin and high carbohydrate diets reduce it in diabetics 
along with improvement in the diabetes itself. The hyperlipemia of ne- 
phrosis disappears with spontaneous remission of the disease. Although 
Epstein °* believed that large doses of thyroid might aid in reducing it, Farr 
and I *® were unable to find any regular effect of it on the plasma lipids of 
seven nephrotic patients. We concluded that whatever value thyroid sub- 
stance might have in the treatment of nephrosis did not rest in its action on 
the hyperlipemia. Diets in which the fat has been reduced to minimal 
amounts yet adequate in calories and vitamins have also proved of no value 
in reducing nephrotic hyperlipemia. Thus until we know more about the 
mechanism of hyperlipemia itself, treatment must be directed toward the 
disease with which it is associated. 

The second factor, mechanical strain, may be attacked a little more hope- 
fully, but these means will not be discussed here. 
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The third factor, tissue receptivity or altered precipitability of liptds from 
plasma has only been combated in animals suffering from atherosclerosis 
experimentally produced. In proper dosage iodides, thiocyanate and other 
substances prevent the formation of atheromatous lesions but once the lesions 
are formed they do not appear to influence the rate or nature of the involution 
of these lesions.°® Thyroid feeding does not accelerate the removal of 
cholesterol from experimental intracutaneous deposits in rabbits (Zon °°). 
No evidence is at hand to decide whether feeding of iodine to man is of any 
value. Time-honored clinical practice sanctions its use once sclerosis has 
developed. Whether it is valuable in preventing it is not known. Dungal ©’ 
believes that the low thyroid weight and the extremely low incidence of 
atherosclerosis in Iceland are probably due to the abundance of iodine in food, 
soil and air. This interesting observation patently needs further investi- 
gation. 


Addendum: Since the manuscript has gone to press a fine paper from the pens 
of Drs. Weinhouse and Hirsch has appeared (Arch. Path., 1940, xxix, 31). They 
show that the proportion of individual lipid constituents in the intima and in the 
simple fatty deposits of the intima corresponds closely with those reported for these 
substances in blood plasma. It is suggested that the lipid deposits are the result of 
non-selective infiltration from plasma. 
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THE CHOLESTEROL CONTENT OF THE RENAL 
ARTERIES AND OF THE THORACIC AORTA 
IN RELATION TO HYPERTENSION 
AND VASCULAR PATHOLOGY * 


Maurice BruGer, M.D., and Maurice R. Cuassin, M.D., 
New Y ork, , a 


THE investigations of Goldblatt * have focused attention on renal ischemia 
as one of the etiological agents responsible for hypertension. Ample clinical 
confirmation of this concept has appeared in the recent literature **° and not 
a few of the cases cited are counterparts of Goldblatt’s experiments on dogs 
and monkeys. It must be conceded, however, that necropsies on most pa- 
tients with essential hypertension fail to reveal gross renal ischemia. In 
1939, Christian, Schlesinger and Myers*® showed that the perfusion flow 
through kidneys obtained at postmortem examinations of patients having 
essential hypertension was decidedly less than the fiow through kidneys of 
persons with normal blood pressure and that the decrease in total perfusion 
flow occurred without there being any decrease in kidney weight. They 
observed only a slightly higher incidence of gross atherosclerosis of the renal 
arteries in individuals with hypertension than in those with normal blood 
pressure. Blackman” reported that the main renal arteries in 43 of 50 
patients with essential hypertension had atherosclerotic plaques narrowing 
their lumens. One or both of the main renal arteries were markedly stenosed 
in 27 cases. A degree of atherosclerosis and stenosis of the main renal 
arteries comparable to that seen in the cases of hypertension was found in 
only five of 50 patients with normal blood pressure. 

The present study was carried out to determine if any relationship existed 
between the cholesterol content of the renal arteries and the presence or ab- 
sence of hypertension. This investigation was extended to include the simul- 
taneous determination of the cholesterol content of the thoracic aorta. ‘The 
results were then correlated with clinical findings and vascular pathology. 

Schonheimer,’* *® among others,”” ** ** ** ** *° has shown that athero- 
sclerotic lesions in the aorta are particularly rich in cholesterol and that a 
direct relationship exists between the concentration of cholesterol in the aorta 
and the amount of atherosclerosis present. It appears valid to assume, there- 
fore, that the same relationship is true for the renal arteries. 

* Received for publication November 26, 1940. Read by title before the American 5So- 
ciety for Clinical Investigation, Atlantic City, N. J., in May, 1940; abstract in Jr. Clin. 


Invest. (Proc.), 1940, xix, 787. 
From the Department of Medicine, New York Post-Graduate Medical School and Hos- 


pital, Columbia University, New York. 
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MATERIAL AND METHODS 


Twenty-four renal arteries and 37 thoracic aortas were obtained from 37 
consecutive necropsies. The adventitia was carefully stripped from the 
arteries, the vessels opened by longitudinal incision, and the blood removed 
by washing in cold water. The arteries were then dried to constant weight at 
60° C. The dried vessels were then broken into small pieces and the lipoids 
were removed by two extractions with hot 95 per cent ethyl alcohol and one 
with boiling ethyl ether (approximately 50 c.c. of the solvent were used each 
time). The combined extracts were evaporated to dryness at 60° C. 
Cholesterol was removed from the dried extracts by chloroform and then 
determined colorimetrically on a satisfactory aliquot by a modified Lieber- 
mann-Burchard reaction.“ The right and left renal arteries were analyzed 
together so that the values represent the average cholesterol content of both 
vessels. The results are expressed in milligrams of cholesterol per 100 
grams of dry artery. 
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Fic. 1. Relation of renal artery cholesterol to systolic and diastolic blood pressure. 
RESULTS 


Figure 1 demonstrates the relationship between the cholesterol content 
of the renal arteries and the average systolic and diastolic blood pressure. 
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This figure demonstrates that a concentration of cholesterol in the renal 
arteries of over 900 mg. per 100 grams of dry vessel is frequently associated 
with a systolic blood pressure of over 150 mm. of Hg and diastolic pressure 
of over 90 mm. of Hg. Patients with low concentrations of cholesterol in 
the renal arteries rarely manifest hypertension. 

Table 1 shows the average cholesterol content of the aortas and renal 
arteries in 19 non-hypertensive and in 12 hypertensive individuals grouped 
according to age. After 20 years, there is a tendency for a progressive in 
crease in the cholesterol content of the thoracic aorta which, from the limited 
data available, would appear to be more pronounced in patients with hyper 
tension than in those with normal blood pressure. The concentration of 
cholesterol in the renal arteries in subjects with normal blood pressure is re- 
markably constant throughout life. Thus, the ratio of cholesterol deposited 
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Relation of Aortic Cholesterol and Renal Artery Cholesterol to Age in 
Non-Hypertensive and Hypertensive Subjects 
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10-19 | 1 254 _ | 3 
20-29 ; ¥ 1766 645 2.7 
30-39 | 6 1568 704 2.2 1 1648 904 1.8 
40-49 3 1626 625 2.6 2 1893 820 2.3 
50-59 i 2 2279 691 3.3 2 2413 1659 1.4 
60-69 | J 1832 502 3.6 3 2958 1569 1.8 
70-79 | 1 3798 798 4.8 4 4197 2111 1.9 








in the aorta to that in the renal arteries increases with age in non-hyperten- 
sive individuals. In patients with hypertension, the increased concentration 
of cholesterol in the renal arteries is reflected in a fairly uniform ratio of 
cholesterol in the aorta to that in the renal arteries irrespective of the age 








period. 

Table 2 shows the relationship between the cholesterol content of the renal 
arteries and kidney pathology as revealed by microscopic study. This table 
demonstrates that high concentrations of cholesterol in the renal arteries are 
accompanied by: (1) alterations in the vascular and parenchymatous renal 
components, (2) impairment of renal function, and (3) urinary changes 
indicative of renal pathology. Renal arteries low in cholesterol are rarely 
associated with such findings. 

Table 3 indicates the heart weight, microscopic pathology of the coronary 
arteries, and electrocardiographic findings in 37 patients with and without 
hypertension grouped according to increasing concentrations of cholesterol 
in the thoracic aorta. This table shows that little or no relationship exists 












tic 
hy 
in} 
sc] 
th 
pre 
ten 





Renal Art. 
Chol. 
mg./100 gm. 


200-500 


500-800 


800-1100 


1100-1400 


1400-1700 


1700 and over 


Case 


No. 


CHOLESTEROL 


CONTENT 


OF 


TABLE II 
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Relation of Renal Artery Cholesterol to Renal Pathology 
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* + indicates slight intimal thickening; ++ moderate intimal thickening and narrowing; 
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between heart weight and the amount of cholesterol deposited in the aorta. 
On the other hand, high concentrations of cholesterol in the aorta are fre- 
quently accompanied by pronounced atherosclerotic changes in the coronary 
arteries. This is further substantiated by electrocardiographic changes in- 
dicative of myocardial disease. 


DISCUSSION 


Of fundamental importance is the question whether the increased deposi- 
tion of cholesterol in the main renal arteries is a primary manifestation of 
hypertension or whether it represents a secondary effect of the increased 
Recently, Davis and Klainer ** surmised that athero- 
sclerosis, by virtue of its irregular distribution, may involve the renal arteries, 
This concept is interesting but not 


intravascular tension. 


thereby producing renal ischemia. 
proved. Further studies are being performed in this laboratory in an at- 
tempt to solve this problem. If it should be shown that in hypertensive 
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21 65 
| 
29 57 
30 73 
32 74 
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TABLE III 


Relation of Cholesterol Content of Thoracic Aorta to Cardiac Pathology 


Heart 





a | Coronary Arteries 
25 | Normal 
Normal 
70 | Normal 
165 Normal 
30 Normal 


310 | Normal 
260 | Slight intimal thick- 


| ening 
260 | Sl. atheromatosis 
330 | Normal 
170 | Normal 
270 | Atheromatous plaques 


without narrowing 


430 Sl. atheromatosis 





| Enlarged | Normal 
| Normal 
250 Normal 
450 Sl. atheromatosis 
350 Normal 
390 | Few atherom. plaq. 
370 Atherom. plaques 
Normal 
430 Mod. atheromatosis 
330 Atherom. plaques 
240 Normal 
625 Marked arterioscl. 
270 ~—| Normal 
320 Normal 
440 | Mod. atheromatosis 


Enlarged | Mark. atheromatosis 
with narrowing 
Enlarged | Mark. intim. thick. 


470 Mod. arterioscl. 


320 
600 | Mod. atheromatosis 


Marked arterioscl. 
Marked arterioscl. 
with narrowing 
430 | Many atherom. plaq. 
510 | Mod. atheromatosis 
290 | Marked arterioscl. 


CHASSIN 







Electrocardiogram 


Fast rate only 


Myocardial damage 


Myocardial damage 
Myocardial damage 


Auricular flutter 


Left axis dev. 


Myocardial damage 
Myocardial damage 


Myocardial damage 


Auricular fibril. 


Left b.b. block 
Myocardial damage 


individuals the degree of deposition of cholesterol in the renal arteries is 
considerably greater than in other arteries of approximately equal caliber, it 
may be argued that atherosclerosis of the renal arteries is one of the primary 
factors producing renal ischemia with resultant hypertension. 
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Schonheimer ** ** has observed that the cholesterol content of the aorta 
increases with age; the present studies are confirmatory. Limited data have 
been presented to indicate that the deposition of cholesterol in the thoracic 
aorta in patients with hypertension may be more pronounced than in the 
non-hypertensive individuals for the same age period. The question arises, 
therefore, whether cholesterol is deposited in excess simultaneously in the 
thoracic aorta and main renal arteries of individuals prior to the development 
of hypertension, or whether the increased concentration of cholesterol in the 
aorta represents a secondary infiltration with this lipoid due to high intra- 
arterial tension. Obviously, a large series of chemical analyses (or patho- 
logic studies ) and a correlation of the cholesterol values of these vessels with 
the duration and degree of hypertension would be necessary before this 
question could be answered satisfactorily. 

Moritz and Oldt * have shown that a correlation exists between renal 
arteriolar sclerosis and hypertension. They state that “ the renal arteriolar 
sclerosis in man seems to have the same functional effect as the silver clamp 
around the main arteries of dogs.” Their work was based solely on a study 


The 


of the renal arterioles; the main renal arteries were not investigated. 


present studies emphasize the parallelism existing between the cholesterol 


content of the renal arteries and the extent of pathologic changes observed 
microscopically in the arterioles of the kidney and other renal components. 
The main renal arteries, therefore, in addition to the renal arterioles, are the 


seat of vascular constriction. 


SUMMARY AND CONCLUSIONS 


1. In subjects with normal blood pressure, the cholesterol content of the 
main renal arteries was fairly constant throughout life, averaging approxi- 
mately 700 mg. per 100 grams of dry artery. 

2. In patients with hypertension, the cholesterol content of the main 
renal arteries was frequently increased. Values from 900 mg. to 2,000 mg. 
per 100 grams of dry artery were not uncommon. 

3. The cholesterol content of the thoracic aorta was found to increase 
with age. The deposition of cholesterol in the thoracic aorta appeared to be 
greater in patients with hypertension than in subjects with normal blood 
pressure for the same age period. 

4. The ratio of the concentration of cholesterol in the thoracic aorta to 
that in the main renal arteries showed a progressive increase with age in 
subjects with normal blood pressure. This ratio remained relatively constant 
in patients with hypertension, due mainly to the high concentration of choles- 
terol in the renal arteries. 

5. The degree of pathologic changes in the kidney, as revealed by micro- 
scopic studies of the arterioles, glomeruli and tubules, was found to vary 
directly with the concentration of cholesterol in the main renal arteries. 
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6. No consistent relationship was observed between the heart weight and 
the concentration of cholesterol in the thoracic aorta. 

7. The degree of pathologic changes in the heart as revealed by micro- 
scopic studies of the coronary arteries and by electrocardiographic re- 
cordings was found to vary directly with the concentration of cholesterol in 
the thoracic aorta. 











CASE PROTOCOLS 





Gastrointestinal 





Case 1. Male, one month. Persistent vomiting since birth. 
roentgen-rays revealed intestinal obstruction at ileocecal junction. Laparotomy per 
formed with resection of Meckel’s diverticulum. Postoperatively, patient developed 
paralytic ileus. Death followed after re-operation for ileostomy. Necropsy: Acute 
serofibrinous peritonitis; congenital partial stenosis of ileum. 

Case 2. Male, 75 years. Urinary frequency and dysuria for one year. Physical 
examination revealed obesity, enlarged heart and marked prostatic enlargement. Blood 
pressure 160 mm. mercury systolic over 80 mm. diastolic. Cystoscopic examination 
disclosed a fungating growth involving the posterior urethra and adjacent bladder 
wall. Radon seeds were implanted into the prostate four days later through a supra- 
pubic cystotomy. On the twenty-eighth hospital day, patient suddenly collapsed and 
died soon thereafter. Necropsy: Carcinoma of the prostatic gland with metastases 
to retroperitoneal lymph nodes and bladder; pulmonary embolism. 

Case 3. Male, three months. Acute purulent otitis media at one month of age 
followed by bronchopneumonia, empyema (Staphylococcus aureus), and Staphylococ- 
cus aureus septicemia. Thoracotomy and bacteriophage therapy were of no avail. 
Necropsy: Bronchopneumonia with multiple lung abscesses and empyema. 

Case 4. Male, one and one-half years. Recurrent vomiting for six months; 
cyanosis for three days. Febrile course. Patient died on third hospital day in spite 
of supportive measures. Necropsy: Bronchopneumonia. 

Case 5. Female, 12 years. Personality changes, loss of memory, defective 
speech, and unsteady gait for seven weeks. Physical examination revealed sluggish- 
ness, irregular pupils, left facial palsy and bilateral chorioretinal degeneration with 
beginning optic atrophy. Three days after admission, marked ataxia of upper ex- 
tremities and bilateral papilledema were observed. Lumbar puncture: clear cerebro- 
spinal fluid under increased pressure; negative Wassermann; normal Queckenstedt. 
Afebrile course until a few hours before exitus on the sixteenth hospital day. Tem- 
perature rose as patient became comatose. Normal blood pressure. Necropsy: Non- 
luetic encephalitis. 

Case 6. Male, 65 years. Right upper quadrant pain and weight loss of 15 pounds 
over a period of three months. Physical examination revealed a cystic, slightly tender 
mass in right side of abdomen extending into pelvis. Blood pressure 154 mm. mer- 
cury systolic and 86 mm. diastolic. Laparotomy disclosed right renal neoplasm. Pa- 
tient developed postoperative shock. Necropsy: Teratoblastic tumor of right kidney. 

Case 7. Male, 31 years. History not available because patient was admitted in 
moribund state. Physical examination revealed cardiac enlargement and apical sys- 
tolic murmur transmitted to axilla. Blood pressure normal. Blood culture positive 
for Streptococcus viridans. Necropsy: Subacute bacterial endocarditis of mitral valve. 

Case 8. Male, 38 years. Hypertension for six years. Physical examination 
revealed enlarged heart, systolic murmur at apex of heart, and angiosclerosis of 
fundi graded one plus. Blood pressure 210 mm. mercury systolic, 120 mm. diastolic. 
Right nephro-omentopexy was performed in May 1938. Two weeks postoperatively 
patient developed severe pain in region of umbilicus which persisted despite all medi- 
cation until day of death two and one-half months after operation. Necropsy: Dis- 
secting ruptured aneurysm of celiac axis artery. 
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Case 9. Female, 64 years. A papillary adenocarcinoma of the transverse colon 
was resected in 1934. In April 1938, patient developed bilateral sciatic neuritis which 
failed to respond to all forms of treatment including nerve block. Normal blood 
pressure. Left lower lobe pneumonia ensued on fifth hospital day. Necropsy: 
Bronchopneumonia, left lower lobe. No evidence of metastatic malignancy. 

Case 10. Female, 79 years. Pain, unremitting in character, of both legs and left 
arm for five months. Physical examination revealed marked pain on motion of ex- 
tremities and systolic murmurs at apex and base of heart. Blood pressure normal. 
Patient died in coma on forty-seventh hospital day. Necropsy: Lymphosarcoma 
(reticulum cell type) of ileum with metastases to mediastinal and retroperitoneal 
lymph nodes. 

Case 11. Female, 51 years. Admitted in 1936 for panhysterectomy. Patho- 
logic diagnosis: Adenocarcinoma of uterus. Readmitted in 1938 because of asthenia 
and progressive weight loss. Physical examination revealed marked pallor, ascites 
and peripheral edema. Blood pressure normal. Necropsy: Metastatic adenocarcinoma 
of uterus to retroperitoneal and pelvic lymph nodes. 

Case 12. Male, 57 years. Fever of unknown etiology and generalized muscular 
pains for three months. Physical examination revealed pallor and loud systolic mur- 
mur at apex of heart. Blood cultures consistently positive for a small gram-negative 
rod which grew scantily. In form, the organism resembled members of the para- 
influenzal group, but culturally it belonged to the paratyphoid group. Complete 
identification was not established. Patient died on fifty-fifth hospital day. Necropsy: 
Subacute bacterial endocarditis due to an unidentified organism. 

Case 13. Male, age 37 years. Chief complaints were cough, pain in right chest, 
and dyspnea. Physical examination revealed signs of consolidation of right middle 
and right lower lobes. Type V pneumococci were isolated from blood and sputum. 
Serum therapy and sulfanilamide were employed. Pneumonia extended to involve 
left lower lobe. Blood pressure normal. Necropsy: Atypical lobar pneumonia. 

Case 14. Male, 30 years. Jaundice for six months; tarry stools and hematemesis 
for two days. Physical examination revealed marked icterus, hepatomegaly and spleno- 
megaly. Normal blood pressure. On the third hospital day patient developed 
severe gastric hemorrhage and died two days later. Necropsy: Portal cirrhosis of 
liver (hypertrophic stage) ; ruptured esophageal varix. 

Case 15. Female, 33 years. Recurrent attacks of toxic dermatitis with necrosis 
of skin for six years. Skin biopsies revealed vesicular and hemorrhagic chronic 
dermatitis. In June 1938, progressive swelling of neck was noted. Basal metabolic 
rate was +17 per cent. Normal blood pressure. Subtotal thyroidectomy performed 
because of chronic thyroiditis. Developed bronchopneumonia postoperatively. Nec- 
ropsy: Lymphosarcoma, generalized. 

Case 16. Female, 35 years. Rheumatic heart disease since eight years of age. 
Chief complaints were purulent discharge from right ear, fever and general malaise. 
Physical examination revealed mitral stenosis and insufficiency and aortic stenosis. 
Blood culture positive for Streptococcus viridans. Blood pressure normal. On thirty- 
third hospital day, patient developed left hemiplegia. Splenic, renal and pulmonary 
infarcts occurred during hospitalization. Necropsy: Subacute bacterial endocarditis 
of mitral and aortic valves; rheumatic heart disease. 

Case 17. Male, 45 years. Progressive constipation and weight loss for nine 
months. Physical examination revealed mass in left rectal wall. Blood pressure 
normal. Biopsy specimen revealed adenocarcinoma of rectum. Admitted for re- 
section. At operation, extensive pelvic carcinomatosis was found. Necropsy: Adeno- 
carcinoma of rectum; bronchopneumonia; secondary intestinal obstruction. 

Case 18. Male, 69 years. Edema of ankles, dyspnea, and weight gain of 40 
pounds in past two months. Physical examination revealed obesity, cyanosis, dyspnea, 
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orthopnea, venous engorgement of neck veins, sclerosis of peripheral blood vessels, 
bilateral pleural effusion, marked cardiac enlargement, systolic murmur at the apex of 
the heart, auricular fibrillation, hepatomegaly and anasarca. Blood pressure 185 mm. 
mercury systolic, 108 mm. diastolic. Patient died on the eighth hospital day. Nec- 
ropsy: Arteriosclerosis, generalized; bronchopneumonia, generalized; hydrothorax, 
bilateral ; marked cardiac hypertrophy. 

Case 19. Male, 37 years. Hemorrhage from socket following extraction of 
tooth. Physical examination revealed pallor and systolic murmur at apex of heart. 
Blood pressure normal. Hemoglobin 30 per cent, red blood cells 1,250,000, leuko- 
penia (1100) with 10 per cent polymorphonuclear neutrophiles and 87 per cent lympho- 
cytes. Necrosis of the left mandible developed. Metamyelocytes were later found in 
peripheral blood smears. Course downhill in spite of repeated blood transfusions. 
Necropsy: Chronic lymphatic leukemia, aleukemic type; necrotizing gingivitis and 
stomatitis ; bronchopneumonia. 

Case 20. Female, 73 years. History not available because patient was admitted 
in moribund state. Physical examination revealed signs of shock with deep and 
labored respirations. Death occurred half an hour after admission. Necropsy: 
Thrombosis of right coronary artery with myomalacia of the posterior wall of the leit 
ventricle and posterior part of the interventricular septum. (Although no history of 
hypertension was obtained, this patient was considered to have had hypertension be- 
cause of left ventricular hypertrophy. ) 

Case 21. Male, 65 years. Cough and hemoptysis for two years; marked recent 
weight loss and asthenia. Physical examination revealed consolidation in left lower 
lobe. Blood pressure 150 mm. mercury systolic, 90 mm. diastolic. On the seventh 
hospital day, convulsions of left side of body occurred with subsequent clouding of 
sensorium. Cheyne-Stokes breathing ensued and patient died on the fiftieth hospital 
day. Necropsy: Bronchogenic carcinoma, mixed type, of left lower lobe with metas 
tases to regional lymph nodes and brain. 

Case 22. Male, 34 years. History of vertigo, headache and drowsiness for six 
months. Physical examination revealed bilateral optic neuritis, exaggerated deep 
reflexes and anosmia of left nostril. Blood pressure normal. Encephalogram nor- 
mal. Discharge diagnosis was probable brain tumor. Readmitted because of right- 
sided convulsion. Ventriculogram performed with release of bloody fluid. Following 
ventriculogram, patient developed respiratory arrest and died. Necropsy: Glioblastoma 
multiforme, right frontal lobe; medullary herniation. 

Case 23. Male, 57 years. Enlargement of neck and nervousness for one year. 
Basal metabolism test unsatisfactory. Physical examination revealed cardiac enlarge- 
ment and adenoma of thyroid gland. Blood pressure 170 mm. mercury systolic, 120 
mm. diastolic. At operation, the left lobe of the thyroid gland was enlarged about 
10 times normal size and extended substernally. The left lobe was subtotally re- 
sected. Four days postoperatively, bronchopneumonia developed. Necropsy: Con- 
fluent bronchopneumonia, bilateral ; non-toxic adenoma of thyroid gland. 

Case 24. Female, 47 years. Chronic alcoholism of long standing. Chief com- 
plaints were nausea and vomiting. Physical examination revealed pallor, icterus, 
systolic murmur at base of heart, ascites and hepatomegaly. Blood pressure normal. 
Patient died of cholemia on the twenty-eighth hospital day. Necropsy: Biliary cir- 
rhosis of liver; chronic cholangitis ; aortic atherosclerosis, moderate. 

Case 25. Female (colored), 52 years. Admitted for congestive heart failure. 
Arterial hypertension for six years. Physical examination revealed tachypnea, en- 
gorgement of neck veins, consolidation of left lower lobe, enlarged heart, systolic 
murmur at apical and aortic areas of heart, hard ulcerated cervix and “ frozen” 
pelvis. Blood urea nitrogen was 120 mg. per cent. Blood pressure 194 mm. mercury 
systolic, 132 mm. diastolic. Patient died on the fifth hospital day. Necropsy: 
Squamous cell carcinoma of cervix with metastases to pelvic and retroperitoneal 
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lymph nodes obstructing right ureter; acute diffuse glomerular nephritis with bilateral 
healed pyelonephritis; atelectasis, partial, of both lower lobes. 
Case 26. Female, 22 years. Chief complaint was abdominal pain in the left 


lower quadrant. Physical examination revealed tender mass in right vaginal vault. 
Blood pressure normal. Laparotomy disclosed right tuboovarian abscess and pelvic 
peritonitis. Postoperative course was stormy, being complicated by the development 


of a subphrenic abscess. The abscess was drained. Necropsy: Pelvic abscess with 
rectal perforation and extension to subphrenic space and pleura. 

Case 27. Male, three and one-half months. Jaundice at one day of age. Ad- 
mitted because of poor general development. Physical examination revealed the spleen 
to be enlarged three fingers’-breadth below the costal margin. Patient died on day of 
admission. Necropsy: Unsatisfactory explanation of case. Changes in liver, spleen 
and lymph nodes were suggestive of leukemia or obscure infection. Portal of entry 
of latter was unknown. 

Case 28. Female, 46 years. Diabetes mellitus for 11 years; hypertension for one 
year. Admitted because of right upper quadrant pain, nausea and vomiting. Physical 
examination revealed hemorrhagic retinitis and cardiac enlargement. Blood pressure 
200 mm. mercury systolic, 100 mm. diastolic. Urinalysis showed many red blood cells. 
Symptomatic treatment and diabetic control were carried out. Patient was dis- 
charged improved. Readmitted two months later complaining of frontal headaches 
and vomiting. Blood chemistry revealed nitrogen retention. Neurological examina- 
tion negative. Low grade fever until one week prior to exitus when chills and septic 
type fever occurred. Terminally, patient showed Cheyne-Stokes respiration, pulmo- 
nary edema, and convulsions. Necropsy: Chronic diffuse glomerular nephritis; ter- 
minal bronchopneumonia ; meningiomata (2); cholecystitis and cholelithiasis. 

Case 29. Male, 57 years. Alternating constipation and diarrhea for three 
months. Admitted for resection of carcinoma of sigmoid colon. Obstruction of 
colostomy opening developed three months later, and at operation marked abdominal 
carcinomatosis was found. Blood pressure normal. Roentgen-ray therapy was given, 
but patient died on. the sixth postoperative day. Necropsy: Adenocarcinoma of rectum 
with generalized abdominal metastases; cholelithiasis. 

Case 30. Male, 73 years. Nocturia and urinary frequency for eight years ; hema- 
turia for two weeks. Physical examination revealed obesity, enlarged heart, sharp 
systolic murmur at apex of heart, pulmonary emphysema, sclerosis of peripheral blood 
vessels, ankle edema, varicose veins of the lower extremities, and marked prostatic 
hypertrophy. Blood pressure 180 mm. mercury systolic, 95 mm. diastolic. Cysto- 
scopic examination disclosed a markedly trabeculated bladder and a necrotic papilloma 
on the bladder wall which was removed by electrocoagulation. Ten days after cystos- 
copy, a transurethral resection of the enlarged prostate was carried out. On the 
second postoperative day bronchopneumonia developed from which the patient failed to 
recover. Necropsy: Papillary carcinoma of the bladder; prostatic hypertrophy, 
benign; cholelithiasis; chronic diffuse glomerular nephritis; cardiac hypertrophy. 

Case 31. Male, 66 years. Alternating diarrhea and constipation for six weeks. 
Physical examination revealed a non-tender, freely movable mass in left lower quad- 
rant. Blood pressure normal. Operation: First stage Mikulicz with resection of 
carcinoma at rectosigmoid junction. Impure heart flutter developed on the fourth 
postoperative day with subsequent development of congestive failure and acute peri- 
tonitis. Necropsy: Adenocarcinoma of the sigmoid colon; acute diffuse peritonitis. 

Case 32. Female, 74 years. Right upper quadrant pain for two months; en- 
largement of abdomen and jaundice for one week. Physical examination revealed 
cachexia, pallor, enlarged heart, large irregular liver and ankle edema. Blood pres- 
sure 150 mm. mercury systolic, 74 mm. diastolic. Course was progressively downhill 
and patient died on the twenty-sixth hospital day. Necropsy: Adenocarcinoma of the 
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sigmoid colon with metastases to abdominal lymph nodes and liver; cholelithiasis ; 
arteriosclerosis, generalized. 

Case 33. Female, 42 years. Irregular menses, backache and constipation for one 
year. Physical examination revealed marked uterine enlargement. Normal blood 
pressure. Laparotomy disclosed an intramural fibroid, chronic salpingitis and pelvic 
adhesions. Hysterectomy was performed, and on the fourth postoperative day signs 
of intestinal obstruction developed. Necropsy: Acute purulent peritonitis, generalized. 

Case 34. Male, 49 years. Sudden, sharp substernal pain and dyspnea occurred 
during straining at stool. Physical examination revealed signs of shock from which 
the patient failed to recover. Died 16 hours after admission. Blood pressure known 
to be elevated prior to admission. Necropsy: Dissecting aneurysm of the ascending 
portion of the thoracic aorta with internal rupture at beginning of the arch and 
external rupture into the pericardial sac. 

Case 35. Male, 32 years. Weakness, headache and fever for one year. Con- 
genital heart disease discovered at two years of age. Physical examination revealed 
enlarged heart and a murmur and thrill characteristic of patent ductus arteriosus. 
Blood pressure normal. Blood cultures repeatedly positive for Streptococcus viridans. 
Died of congestive heart failure three months after admission. Necropsy: Congenital 
heart disease, patent ductus arteriosus; subacute bacterial endocarditis with vegetations 
on pulmonic and aortic valves and in ductus arteriosus. 

Case 36. Female, 28 years. Weakness, malaise and abdominal pain for one 
month. Physical examination revealed inanition, pallor and sternal tenderness. Nor- 
mal blood pressure. Blood count showed normocytic anemia, leukopenia (1650) with 
76 per cent lymphocytes. No abnormal white blood cells were seen. Bronchopneu- 
monia developed on the fourteenth hospital day. Necropsy: Acute leukemia (im- 
maturity of white blood cells prevented further differentiation ). 

Case 37. Male, 54 years. Epigastric distress and fever for three days. Physical 
examination revealed exquisite tenderness in epigastrium and right upper quadrant. 
Enlarged tender liver and mass believed to be gall-bladder were disclosed. Blood 
pressure 138 mm. mercury systolic, 90 mm. diastolic. At operation a ruptured 
empyema of the gall-bladder was found. On the twelfth postoperative day developed 
wound dehiscence which was resutured. Died on the following day of shock and 
peritonitis. Necropsy: Generalized peritonitis. 
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THE NATURE OF MALIGNANT HYPERTENSION * 





By Harry A. Derow, M.D., and Mark D. Attscuute, M.D., 
Boston, Massachusetts 








INTRODUCTION 


In recent years, much has been written concerning a rapidly fatal form 
of hypertension termed by various observers “‘ malignant hypertension ” * * 
*, 4 “ malignant sclerosis” * * ” °° and “ malignant phase of essential hyper- 
tension.” *** All of these authors have agreed that the elevation of the blood 
pressure in malignant hypertension is of the essential or primary type. In 
1935, however, we” concluded as a result of the study of a small group of 
cases, that malignant hypertension is not a disease entity but rather a syn- 
drome in which the hypertension is either primary (essential) or secondary 
to any one of a number of different diseases. This concept accounted for 
the differences in the underlying pathologic changes found by earlier authors. 
It was suggested that the reason certain pathologists believed malignant 
hypertension to be a specific disease was the fact that they had grouped 
together pathologically identical cases and found that they presented similar 












clinical pictures. We felt, on the other hand, that a more accurate char- 
acterization of malignant hypertension could be made if all clinically identical 
cases were included under the diagnosis of malignant hypertension no matter 








what the pathogenesis might be. 

The conclusion that malignant hypertension was merely a syndrome was 
subsequently stated either expressly or by implication by a number of 
authors.** **** ** 7° Nevertheless, this concept is not generally appreciated. 
The purpose of this communication is to emphasize our earlier conclusions 
after a study of a larger series of patients with the syndrome of malignant 
hypertension coming to autopsy in this hospital. Pertinent case reports in 
the literature will be analyzed similarly in the light of this concept. 











OBSERVATIONS AND DISCUSSION 










The clinical manifestations of malignant hypertension have been ade- 
quately described by others.” In most of the cases described in the literature 
and those studied here the malignant phase developed after hypertension had 
been present in a benign form for some time. In others the hypertension 
was malignant from the onset. This type of malignant hypertension has 
been designated the “de novo”’ form. It is to be noted that the “‘ de novo” 
form of malignant hypertension may occur in cases of primary hyperten- 
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sion * ?*'? or in patients who for many years have had latent renal disease 


without hypertension (Case 2).** The onset of malignant hypertension is 
associated with severe headache, visual disturbances, anorexia, vomiting, 
weight loss and weakness. In addition, there may be impairment of 
cardiac or renal function. Physical examination reveals severe persistent 
hypertension and a characteristic retinal picture of edema and hyperemia of 
the optic discs, sclerosis of the arterioles, retinal hemorrhages and “ cotton 
wool”’ spots. Examination reveals cardiac enlargement in most instances 
and signs of impaired renal or cardiac function in many (table 1). 

The clinical course is almost always rapidly progressive, terminating 
fatally. In some instances it is possible to ameliorate or control the signs and 
symptoms of cardiac or renal failure temporarily but only rarely is the rapid 
course or the ultimate outcome influenced favorably. In very rare instances, 
remission of symptoms may occur.” *’ In such cases improvement is 
heralded by resolution of the retinitis although the blood pressure remains 
unchanged. Ultimately, i.e., in four to eight years, retinitis recurs and 
progressive deterioration terminating in death occurs as in other cases of 
stressed the invari- 


1 6, 7,8, 9 a 


malignant hypertension. [Earlier authors 
able terminal occurrence of acute uremia in patients with malignant hyperten- 
sion. On the other hand, Keith, Wagener, and Kernohan,’ and Murphy and 
Grill * noted, in addition, failure of other organs, particularly the heart and 
brain, and recorded the complete absence of renal insufficiency in some 
instances. 

All the patients here studied presented the characteristic clinical findings 
of malignant hypertension. It is therefore of interest to note the wide 
variety of pathological lesions found at autopsy in the kidneys and other 
organs (table 1). It is impossible to conclude that malignant hypertension 
is a single disease with a uniform pathological picture. Analysis of these 
and of other reported cases does permit, however, the segregation of in- 
stances of malignant hypertension into certain well-defined etiological and 


pathological groups. 


I. Primary or essential hypertension 
II. Secondary hypertension 

A. Renal disease 
Glomerulonephritis 
Pyelonephritis 
Intercapillary glomerulosclerosis 
Congenital unilateral hypoplasia 
Obstruction of renal artery by atherosclerotic plaque 
Multiple occlusions of small renal arteries 
Renal infarct 
8. Periarteritis nodosa of renal vessels 
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THE NATURE OF MALIGNANT HYPERTENSION 


C. Endocrine disease 
1. Pituitary—basophilic adenoma 
2. Adrenal—hypernephroma 
paraganglionoma 
3. Hyperemesis gravidarum 


I. Primary HYPERTENSION 


Malignant hypertension heretofore has been considered by most author- 
ities solely as a form of primary hypertension. Fishberg *’ considered it the 
end stage of a previously benign essential hypertension. The concept of 
“primary ” hypertension is difficult to evaluate at the present time. The 
term “ primary ”’ hypertension has in the past been used to designate those 
instances of hypertension in which no evidence of renal disease is to be 
found, except for vascular changes considered secondary to hypertension 
itself. Within recent years, however, it has been shown conclusively that 
hypertension may develop as a result of impaired renal blood flow without 
any gross or histological change becoming apparent in the kidneys.** The 
question naturally arises as to whether patients who show no evidence of 
primary renal disease might not have had renal ischemia for one reason or 
another. The great majority of instances of “ essential ’’ hypertension 
reveal at autopsy generalized, including renal, vascular disease (Cases 3, 4, 
9, 10, 11, 12, 13, 14). A decision as to whether these renal vascular 
changes are primary and therefore a cause of hypertension, or secondary and 
therefore a result of it, usually cannot be made. For the purposes of this 
discussion ‘ essential ’’ hypertension will be used to include all such cases 
unless the renal arteriosclerosis exists in the form of one or only a few 
large, sharply localized occlusive lesions in a renal artery or major branches. 


Il. SECONDARY HYPERTENSION 
A. Renal Disease 


1. Glomerulonephritis. The present study was initiated seven years ago 
following the finding at post mortem of chronic glomerulonephritis in a 
patient with the clinical features of malignant hypertension. Since then, 
additional cases of this type have been observed (Cases 1, 7, 8, 10, 15). It 
has been claimed by some authors,” * that malignant hypertension with renal 
failure and chronic glomerulonephritis with uremia may be differentiated 
by the fact that the latter progresses more slowly and may show remissions 
in its course. However, cases of acute, subacute, or chronic glomerulo- 
nephritis may have an explosive termination in renal failure with severe 


hypertension, following a period of relative quiescence with “ benign” 


hypertension. It is true that some of these cases of glomerulonephritis may 
be recognized because of the antecedent history of an acute attack with 
edema, hematuria, or hypertension, but in many instances of chronic 
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glomerulonephritis it is not possible to obtain such data. These latter cases 
of chronic glomerulonephritis with secondary hypertension are indistinguish- 
able clinically from cases of primary malignant hypertension, but are recog- 
nized at autopsy. Other authors have made similar observations.” * * *° *° 

2. Pyelonephritis. Longcope * in 1933, reported the case of an eighteen- 
year-old female with a three months’ history of vomiting, headache, clouding 
of vision, soreness of the back and marked weight loss who showed severe 
hypertension, enlargement of the heart and malignant neuroretinitis; she 
died in uremia. Her kidneys showed extreme contraction due to pyelo- 
nephritis; no microscopic examination was described. Similar cases have 
been reported by others.*® **:** °° °° Ina later study of 21 cases of chronic 
pyelonephritis, Longcope *’ described four cases with the syndrome of ma- 
lignant hypertension. Weiss and Parker ** have pointed out that the hyper- 
tension associated with chronic pyelonephritis is often malignant in type, 
and that pyelonephritis was responsible for 15 to 20 per cent of the total 
number of cases of malignant hypertension seen by them. Wagener and 
Keith * found a definitely lower incidence of pyelonephritis in this syndrome. 
No case of pyelonephritis occurred in our group of malignant hypertension. 
The presence of acute necrotizing arteriolitis in the kidneys has been de- 
scribed in some cases.** ** *° 

3. Intercapillary Glomerulosclerosis. The clinical manifestations of ma- 
lignant hypertension may appear during the course of the recently described 
disease known as “ intercapillary glomerulosclerosis.” * °° This is a dis- 
order of diabetic patients who present evidences of hypertension and usually 
the nephrotic syndrome; in occasional instances the symptoms and terminal 
course may correspond with those of other types of malignant hypertension. 
Case 2 of the series of Newburger and Peters *° exemplifies this fact. 

4. Congenital Unilateral Hypoplasia of the Kidney. Ask-Upmark’s * 
studies of congenital unilateral renal hypoplasia and developmental anomalies 
of the kidneys in young females include some instances of the syndrome of 
malignant hypertension. The fundi revealed “ albuminuric retinitis ’”’ in 
three patients who died in uremia. Necrotizing glomerulitis was noted in 
only one case. Other observers have reported similar cases *°* ** ** and 
Case 2 of our own series falls into this group. 

5. Obstruction of Renal Artery by Atherosclerotic Plaque. Freeman 
and Hartley ** recorded the findings in a 57-year-old man with the clinical 
characteristics of malignant hypertension which developed after one kidney 
was removed because of traumatic laceration. The patient died of cardiac 
and renal failure and autopsy revealed an atheromatous plaque partially 
occluding the renal artery of the remaining kidney. Ford and Murphy ™ 
observed a 33-year-old man with the syndrome of malignant hypertension 
with normal renal function and urinary findings who died following ab- 
dominal sympathectomy. Autopsy revealed widespread arteriolar sclerosis 
and partial occlusion of the left renal artery by a large arteriosclerotic 


plaque. 
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6. Multiple Occlusions of Small Renal Arteries. That occlusion of 
smaller arteries also may give rise to the syndrome of malignant hyperten- 
sion is suggested by the case reported by Leiter.** The patient was a 40- 
year-old man who developed severe progressive hypertension with the mani- 
festations of malignant hypertension and died of heart failure without sig- 
nificant impairment of renal function. Autopsy revealed occlusion of the 
small renal arteries of unknown origin. 

7. Renal Infarct. The case of Boyd and Lewis * was that of a 3l-year- 
old man with the clinical features of malignant hypertension who was re- 
lieved of these manifestations for four years after the removal of a kidney 
which was the site of arterial narrowing and extensive infarction. Case 6 
of our series also had renal infarcts. 

8. Periarteritis Nodosa of Renal Arteries. Friedberg and Gross’ * 
series of cases of rheumatic heart disease with periarteritis nodosa includes 
one instance (Case 4) with history and physical findings typical of malignant 
hypertension. Reports of other instances of malignant hypertension asso- 
ciated with periarteritis nodosa with or without rheumatic heart disease are 
available in the literature.** Kimmelstiel and Wilson** have shown a close 
correlation between the occurrence of hypertension and renal vascular lesions 
in periarteritis nodosa. 


B. Lead Poisoning 


Certain cases of chronic lead poisoning with severe hypertension may ex- 
hibit convulsive seizures or other acute cerebral manifestations. Such pa- 
tients may present the typical neuroretinopathy of malignant hypertension.** 


C. Endocrine Disease 


1. Pituitary Basophilism. Cases of pituitary basophilism may present 
the syndrome of malignant hypertension.**°* ** *° Death may be due to 
failure of the heart, kidneys, or brain. It is of interest that necrotizing 
arteriolitis of the kidneys has been found in some cases.*° 

2. Adrenal Glandular Tumors. Oppenheimer and Fishberg ** in 1924 
described a patient who presented a short history of severe hypertension, 
physical findings of severe diastolic hypertension, malignant neuroretinitis 
and cardiac hypertrophy, and a course terminating in death from cardiac in- 
sufficiency. Autopsy revealed hypernephroma of the right suprarenal gland, 
multiple adenomata of the left suprarenal gland and normal kidneys. 
Winkel’s ** case also falls into this category. 

Palmer and Castleman ** recently observed a case of paraganglionoma of 
the adrenal gland in a 23-year-old female with the syndrome of malignant 
hypertension. The patient died during an attack of paroxysmal hyper- 
tension. At autopsy, the heart weighed 250 grams and the kidneys were 
normal. A similar case was a 14-year-old girl who died of acute heart 
failure and cerebral accident described by Kremer.** The kidneys revealed 
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recent anemic infarcts, arteriolar and intraglomerular hyalin thrombosis and 
mild eccentric thickening of the intima of the renal arteries. 

3. Hyperemesis Gravidarum. Hyperemesis gravidarum, a syndrome as 
yet incompletely understood, presents striking similarities to malignant 
hypertension according to Klemperer and Otani.* It is here included under 
the heading of endocrine disorders although it is not conclusively proved 
that this is the nature of the disease. 












It is clear from all of the above discussion that malignant hypertension 
is a syndrome which may occur in “ primary” or any of the varieties of 
“secondary ” hypertension. The considerations outlined above substantiate 

our earlier conclusions *' and corroborate those of other observers.’*******""° 

The concept that malignant hypertension is a syndrome which may occur 

in patients with either primary or secondary hypertension explains the wide 
variety of pathological lesions found in the kidneys of such patients post 
mortem. The histologic changes of the kidney vary, depending upon the 
duration of the elevation of the blood pressure and with the nature of the 
é underlying morbid process. In some instances, the kidneys are not strikingly 











abnormal (Case 2). 

Some authors » * **** consider the essential pathologic change in ma- 
lignant hypertension to be productive endarteritis and necrotizing renal 
arteriolitis. The latter finding is felt to be of greater diagnostic value since 
the former may occasionally be absent. These “ specific ’’ changes are en- 
countered often, however, in other conditions. Necrotizing arteriolitis also 
has been found frequently in the kidneys of patients with hypertension 
secondary to various forms of renal pathology such as diffuse glomerulo- 
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nephritis ** ’* and pyelonephritis.’” ** °° Such patients may or may not 
present the typical syndrome of malignant hypertension. On the other hand 
it has been shown repeatedly ** ** that the kidneys of patients with the 






syndrome of malignant hypertension may contain no such lesions (Cases 2, 
4, 6, 7, 9, 10, 12, 13) or an extremely small number*® (Cases 1, 3, 5, 
8, 14, 15). In our own series of nine patients with marked renal insuff- 
ciency, one had many necrotizing renal arteriolar lesions, five had few, and 
three had none. In some instances foci of acute necrotizing arteriolitis may 
be more numerous in viscera other than the kidneys (Case 2); such foci 
may also be numerous in other viscera when the kidneys show many such 
lesions (Case 11). Renal necrotizing arteriolitis therefore cannot be con- 
sidered specific for any single morbid process. Its presence in the kidneys 
or elsewhere may, however, indicate an unusually severe degree or prolonged 


duration of hypertension. Certain experimental studies in animals afford 
j 16, 45, 46 











confirmatory evidence in this regarc 

Renal insufficiency was formerly held to be an invariable concomitant of 
necrotizing arteriolitis in the kidneys; although this is no longer believed by 
some authors, many still hold to this concept. Murphy and Grill* and 
Klemperer and Otani * described necrotizing arteriolitis in the kidneys of 
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patients in whom there was not the slightest sign of renal insufficiency and 
Fishberg stated that, “In the malignant phase of essential hypertension, 
necrosis of the renal arterioles may occur before there is any significant renal 
insufficiency.” *°" On the other hand, Murphy and Grill,* Cain,” and Keith, 
Wagener, and Kernohan?’ failed to observe renal arteriolar necrosis in a 
number of instances in which death definitely was due to uremia. 

The mechanism by which the benign course of primary or secondary 
hypertension is suddenly and dramatically transformed into the rapid, pro- 
gressive, downhill course of the syndrome of malignant hypertension is not 
understood. Attempts to incriminate infections, toxins, mental stress, or 


other factors have been inconclusive. 

The clinical course of the syndrome of malignant hypertension 1s not 
significantly influenced by the underlying pathologic process responsible for 
its appearance. In all but rare cases the prognosis is poor unless the syndrome 
develops following renal infarction *° or in association with adrenal tumors.** 


Surgery in these instances may offer a means of altering an otherwise hope- 
less course. Available evidence indicates that progression or regression of 
retinal changes are the best guides as to the subsequent clinical course.” *° 
Sympathetic surgery in patients with malignant hypertension has been uni- 
formly disappointing.*’ The need is clear, therefore, for extremely 
thorough and meticulous search for evidence of renal infarction or adrenal 
tumor, since thus far these are the only conditions giving rise to malignant 
hypertension in which improvement may be expected. 


SUMMARY AND CONCLUSIONS 
1. Malignant hypertension is a syndrome which may occur 


a. With no evidence of previously existing hypertension, 

b. As the end stage of essential hypertension, with or without uremia, 

c. As the end stage of a miscellaneous group of conditions characterized by 
secondary hypertension. 


the syndrome of malignant hypertension whether the hypertension is pri- 


2. It is usually impossible to decide during the life of a patient exhibiting 


mary, or secondary to some unrecognized morbid process. 

3. Since malignant hypertension is a syndrome and not a specific disease, 
the renal pathological findings will show wide variation from patient to 
patient. The presence of acute necrotizing arteriolitis does not establish the 
diagnosis of primary malignant hypertension nor does its absence rule it out. 

4. Whatever the nature of the underlying pathological process respon- 
sible for the appearance of the syndrome of malignant hypertension, the 
prognosis is almost always poor. Exceptions are apparently to be found in 
those rare surgically amenable instances in which the syndrome is precipitated 
by renal infarction or the development of certain tumors of the adrenal 


glands. 
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5. In rare cases of apparently typical malignant hypertension remission 
of symptoms and resolution of the retinitis may occur; the blood pressure, 
however, remains unchanged. After a period of four to eight years, the 
downhill course again becomes manifest with fatal termination as in other 
cases of malignant hypertension. 
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HEPATO-LENTICULAR DEGENERATION (WILSON’S 
DISEASE) FOLLOWING SPLENECTOMY; INTER- 
RELATIONSHIP OF THE RETICULO- 
ENDOTHELIAL AND CENTRAL 
NERVOUS SYSTEMS * 


By A. M. Rasiner, M.D., HeNry Joacuim, M.D., F.A.C.P., and 
I. S. Fremman, M.D., Brooklyn, New York 


IN two instances we have observed following splenectomy the rapid onset 


of symptoms indicating hepatolenticular degeneration. In both cases the 


operation had been performed because of anemia and purpura associated with 
splenomegaly. So far as we can determine, the development of the hepato- 
lenticular syndrome has not hitherto been reported as a sequel in the clinical 
course of any cases of purpura in which splenectomy has been done. ‘These 
cases therefore are being presented to record this occurrence, to direct at- 
tention to a possible contra-indication for splenectomy, and as a basis for 
discussion of the inter-relationship that we feel exists between the reticulo- 
endothelial system and the central nervous system. 


CASE REPORTS 


Case 1. Mild Parkinsonian tremors for four years following a febrile illness 
diagnosed as typhoid fever. Hemorrhagic diathesis and enlarged spleen. Splenec- 
tomy. Rapid increase in tremors with extreme muscle rigidity, and development of 
Kayser-Fleischer ring. 

N. G., a 23 year old unmarried typist, was admitted to the Israel Zion Hospital, 
Brooklyn, August 20, 1932. For one week she had been aware that her abdomen was 
swollen. She gave a history of several upper respiratory infections, and had had an 
illness four years prior to admission which had been diagnosed as typhoid fever. A 
tremor of the upper extremities which had been present for four years was regarded as 
caused by chronic encephalitis with mild Parkinsonism. There was also a history of 
menstrual irregularity, bleedings from the gums and a tendency to bleed excessively 
irom slight wounds. The history otherwise was irrelevant. A sister of the patient, 
with a history of epistaxis, had been examined and her spleen found to be enlarged. 
On examination the patient exhibited a coarse tremor of the extremities which in- 
creased with voluntary movement. The spleen was enlarged and was felt two fingers’ 
breadth below the level of the umbilicus. Blood examination revealed leukopenia, a 
low platelet count and was suggestive of splenic anemia. The icteric index was 35; 
urea N was 19 mg. per cent; glucose, 80 mg. per cent; cholesterol, 154 mg. per cent. 
The urine was negative for urobilin and urobilinogen. The Wassermann reaction in 
the blood and spinal fluid was negative. 

The history of typhoid fever offered a possible clue to the etiology of the en 
larged spleen. The atypical clinical picture gave rise to conflicting diagnoses. How- 
ever, on the day following admission, one of the writers (H. J.) offered the opinion 

* Read in part at the 6lst Annual Meeting of the American Neurological Association, 
Montreal, Canada, June 5, 1935. Received for publication November 26, 1940. 

From the Jewish Sanitarium and Hospital for Chronic Diseases, Brooklyn, N. Y., and 
the Department of Neuropathology, New York State Psychiatric Institute, New York, N. Y. 
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that “in the presence of a large spleen and the tremor, Wilson’s disease must be 
considered.” 

On September 10, 1932 splenectomy was performed by Dr. Wolfson. The spleen 
was enlarged to about four times the normal size. The liver was found to-be con- 
tracted and markedly cirrhotic with large hobnail nodules throughout the surface. 
Pathologic examination of the spleen revealed diffuse hyperplasia of the reticulum, 
hyperplasia of the sinuses, and atrophy of the follicles. 

_ The post-operative reaction was good. On the thirteenth day later, it was noted 
that though the patient was comfortable, the tremor had increased. On that date, one 
of the writers, (A. M. R.), examined her for the first time and noted that “ she pre- 
sented fixed facies, rigidity of all the muscles, with a coarse rhythmic tremor of the 
hands, and bilateral Babinski signs. There is brownish-green pigmentation on the 
margins of the cornea. The association of a cirrhotic liver, the basal ganglia syn 
drome, and the circumcorneal pigmentation suggests the diagnosis of hepatolenticular 
disease.” 

From that time she became steadily more rigid and tremulous. On November 8 
it was noted that she presented marked inversion of the right foot with both phasic 
and kinetic Babinski signs. Pigmentation of the corneal margins had increased. The 
neurological picture developed with rapid strides. Disorder of speech and swallowing 
ensued along with emotional instability. Within three months following the operation 
she was so rigid and helpless that she could no longer feed herself or talk. December 
8 she was transferred to the Kings County Hospital and died there eight days later of 
broncho-pneumonia. Autopsy was not performed. 


Discussion: The tremors which this patient manifested on admission were 
most likely due to striatal disease dating back to the febrile illness which 
occurred four years prior to admission and which had been diagnosed, per- 
haps erroneously, as typhoid fever. This tremor, rightly termed Parkin- 
sonian, had been associated with no gross disability. Following the splenec- 
tomy, however, the tremor rapidly became extreme along with the muscular 
rigidity, and the Kayser-Fleischer ring was noticed for the first time. The 
neurological disorder then progressed rapidly. The splenectomy undoubt- 
edly played an important role in the aggravation of the striatal disease. 


Case 2. Prolonged chronic hemorrhagic diathesis for many years. Doubtful 
symptoms suggesting encephalitis epidemica. Splenectomy followed by development 
of tremors, Kayser-Fleischer ring, and the clinical picture of hepatolenticular disease. 

R. B., a 25 year old, unmarried, female factory worker was admitted to the 
Jewish Sanitarium and Hospital for Chronic Diseases, Brooklyn, November 2, 1934. 
Since the age of eleven she had complained of lumbar pains and was subject to fre- 
quent nose bleeds. As long as she could recall, the slightest bruises caused ecchymotic 
areas. She had had excessive bleeding after tooth extractions. 

In January 1933, she developed frontal headaches associated with spots before the 
eyes. About the same time she began to tire easily, she slowed up in her work and lost 
her job on this account. Several months later she was observed at Bellevue Hospital. 
Examination there revealed marked anemia (hemoglobin 35 per cent), enlargement of 
the spleen down to the umbilicus, and an enlarged liver. The diagnosis of Banti's 
syndrome was made at Mt. Sinai Hospital, and on November 6, 1933, splenectomy was 
performed. She had a severe postoperative reaction with tachycardia and fever. It 
is interesting that several days after the operation she was examined by a neurologist 
who found ulnar neuritis in the left hand attributed to pressure during anesthesia. 
Apparently he noted no signs of any extrapyramidal disorder. At operation it was 
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found that the liver was markedly contracted and had a hobnail appearance. The 
spleen was enlarged and weighed 975 grams. Its cut surface showed ring hemor- 
rhages, and microscopically there was “ diffuse sinus hyperplasia, reticular hyperplasia 
with annular perifollicular hemorrhage.” 

Prior to operation, the blood examination had shown: hemoglobin 63 per cent, red 
blood cells 4,320,000, white blood cells 4,100, polymorphonuclear leukocytes 78 per cent, 
lymphocytes 20 per cent, eosinophiles 1 per cent, monocytes 1 per cent and platelets 
70,000. The bleeding time was 10 minutes, clotting time, 2 minutes, and the tourniquet 
test was normal. Sternal biopsy was negative. December 5, 1933, one month after 
operation, the examination showed: hemoglobin 81 per cent, red blood cells 4,500,000, 
white blood cells 7,500, polymorphonuclear leukocytes 58 per cent, lymphocytes 29 per 
cent, monocytes 13 per cent, and platelets 470,000. 

She was examined again three months later, at which time she complained of 
tremors of both hands of three weeks’ duration, and also that her legs felt rigid. 
February 23, slit lamp study demonstrated the Kayser-Fleischer ring. Following that 
she was observed on two occasions at Mt. Sinai Hospital, the last time in July, 1934, 
for hematuria which was regarded as part of the hemorrhagic diathesis. 

On admission to the Jewish Sanitarium and Hospital for Chronic Diseases, the 
tremors in the upper limbs, first noted two months after the operation, had become 
intensified. She presented a tendency to fixity of facial expression. She smiled 
readily and was often facetious. In repose, with the limbs relaxed, there were no 
extraneous movements. While performing the finger to nose test, movements were 
smoothly performed until the finger reached its goal. Tremor then developed, at first 
mild, then increasing in amplitude to become a wild, rhythmic, beating movement 
which persisted until the effort ceased. This tremor differed from the usual intention 
tremor in that it did not appear during the phase of activity but began when the act 
was completed. There was marked hypertonia in the limbs. There was loss of 
associated arm swing on the right side during walking and the right upper limb was 
tremulous and hung limply at the side. The outstretched arm showed a rhythmic 
tremor first in the hand which increased in amplitude and rate to involve finally the 
entire limb. It resembled the beating movements of a bird’s wings in flying. There 
was a fine tremor of the head noted especially while walking. Her speech had a nasal 
quality and was somewhat syllabic. A circumcorneal ring of greenish pigmentation 
was noted in both eyes. Neurologic examination otherwise was negative. 

Discussion: The hemorrhagic diathesis had undoubtedly existed for many 
years. The headaches, blurred vision, and slowing up of activities which 
developed in January 1933, suggested that these symptoms were due to epi- 
demic encephalitis. However, she presented none of the objective symptoms 
of disease of the basal ganglia until two months after the operation, when 
the entire neurologic syndrome was initiated and progressed rapidly until 
there was no doubt that the clinical disorder fitted into the group of hepato- 
lenticular disease. 

Subsequently her course remained stationary for a time. August 2, 
1935, in a fit of despondency, she committed suicide by jumping from a 
window. She died immediately. 

_ Autopsy. There was a depressed fracture of the skull involving the entire right 
irontal and parietal areas, the bone being driven into the brain and crushing it. There 
Was a moderate subdural hemorrhage over the left parietal region. The liver 
weighed 1800 grams. It was greenish brown in color, its surface divided into nodules 
of approximately equal size and having an average diameter of 15 mm. The nodules 
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projected above the surface and were marked off by depressed grayish white fibrous 
The cut surface of the liver had throughout the same nodular structure as 
The normal anatomic relationship of the vessels was pre- 
There were no changes in the 


zones. 
was seen on the surface. 
served. No gross regenerating nodules were seen. 
portal radicles. 

On microscopic examination of the liver, Glisson’s capsule was thickened. The 
parenchyma was divided into nodules by fibrous tissue formed in the portal spaces and 


s* 
Ca 
rs 


rig. i. Section of liver. (Low power.) Note degeneration of liver lobule and increase 
fibrous tissue in and cellular infiltration of portal spaces. H. and E. 


extending as fine fibrils into the peripheral portions of the nodules and isolating 
times small groups of liver cells (figure 1). The nodules varied slightly in size. 1 
normal relationship of the structures of the liver lobule to one another was not dis- 
turbed. There were moderate numbers of new-formed biliary radicles of not very 
recent origin. The parenchymal picture was one of swelling of all the polygonal cells 
to the extent that all sinusoids were compressed and only an occasional erythrocyte 
was present in them. The individual cells as a whole were well defined, with a clear, 
finely granular, vacuolated cytoplasm. The nuclei were also well preserved. ‘There 
were, however, groups of cells which had undergone various degrees of degeneration 


he 
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up to complete atrophy. These groups varied in location but were chiefly near the 
periphery of the lobules and occasionally also close to the central veins. These cells 
lacked recognizable cytoplasm, the nuclei were in various stages of disintegration, and 
in some areas the picture approached that of acute yellow atrophy. Cellular infiltration 
in the form of moderate numbers of lymphocytes and occasional plasma cells was 
present in the portal fibrous tissue and also in small groups in the atrophic areas of 
parenchyma. Small collections of bile pigment were present in and around the de- 
generating cells. Kupfer cells were not increased in number though they appeared 
relatively prominent because of the lack of other sinusoid elements. 
The pathologic diagnoses were : 


1. (a) Cirrhosis of liver, peri- and intralobular, degenerative type. 
(b) Fibrosis of liver capsule. 


2. Fractured skull, depressed, of right frontal and parietal bones and | 


é. base of 
skull, traumatic (suicidal), with: (a) laceration of dura and brain, (6) subdural 
hemorrhages, direct and contre-coup. 

3. Acute focal non-suppurative myocarditis, non-specific, with: (a) focal myo- 


cardial degeneration, (b) focal myocardial fibrosis. 


Gross Findings in the Brain: The brain was rather small, weighing approxi- 
mately 960 gm. in the fixed state. Over the convexities were scattered slight extra- 
vasations of blood. These were also present over the left cerebellar hemisphere. The 
surface of the brain was normal. There was no deepening nor widening of the sulci. 
On cross section the caudate nuclei were flattened and the lenticular nuclei seemed 
somewhat shrunken. In the posterior segments of the basal ganglia in the right 
hemisphere there were gross degeneration and disintegration of the basal portions. 
This region seemed especially friable and was easily broken in handling. 

Microscopic Findings: There were diffuse, scattered ganglion cell changes in the 
cerebral cortex throughout all lobes with frequent diffuse and focal dropping out of 
cells (figure 2). Many ganglion cells showed various stages of chronic cell dis- 
ease consisting of both sclerosis and ischemic homogenous degeneration, and numerous 
cell shadows were observed. The changes were most marked in the deeper layers 
of the cortex where there was considerable proliferation of oligodendroglia. There 
was a moderate degree of vascular change throughout the hemispheres with moderate 
vascular proliferation and occasional small perivascular necroses. An early status 


spongiosus was observed occasionally in the white matter adjacent to the cerebral 


cortex. There was a large increase in oligodendroglia undergoing acute swelling 
throughout the white matter of the cerebral hemispheres. Small amounts of peri- 
vascular metachromatic pigment granules were frequently encountered throughout the 
hemispheres in the regions showing ganglion cell destruction. Perivascular infiltrates 
of lymphocytes and gitter cells were frequently encountered but were usually small. 
The most marked changes were observed in the basal ganglia. Caudate and lenticular 
nuclei were considerably shrunken, especially in the posterior segments. Anteriorly, 
the basal ganglia showed some loss of cells and various stages of degeneration in all 
the remaining cells. Posteriorly, all the ganglion cells of the globus pallidus and 
putamen had completely disappeared (figure 3). Here there was but little glial pro 
liferation as compared with other regions, despite the more advanced cell changes. 
This suggested that the process was much older here and had become somewhat sta- 
tionary. The caudate nucleus showed considerable glial proliferation but no fiber 
formation. 

The hypothalamus showed an early spongy state of a fine-meshed character which 
extended into the ventral thalamus. A similar spongy state of more grossly meshed 
character involved the caudate and lenticular nuclei. In the preparation of the tissue 
the lenticular nucleus was found to be unusually friable. The hypothalamic regions 
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and the ventral and lateral thalamic nuclei showed considerable ganglion cell change, 
largely of a chronic ischemic homogeneous type, with frequent cell shadows and con- 
siderable loss of cells. Mild ganglion cell changes were noted in the remainder of the 
thalamus but little cell loss. There was a moderate degree of ganglion cell change in 
the substantia nigra with some cell shadows. Mild but diffuse ischemic changes were 
seen in many of the cells of Ammon’s horn with some cell loss. 

Vascular changes, consisting predominantly of endothelial proliferation and thick- 
ening, were observed in the region of the basal ganglia, being most marked in the sub- 
stantia nigra and the hypothalamus but also marked in the lenticular and caudate 
nuclei. Similar changes of a milder degree and involving small vessels especially 
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Fic. 5. Perivascular spongy necrosis from frontal cortex. Hortega silver impregnation. 
Compare with figure 4, B. (High power.) 


were noted frequently in the cortex (figures 4 and 5). Frequent moderate peri- 
vascular infiltration with lymphocytes and gitter cells was noted in the substantia 
nigra and hypothalamus. Perivascular accumulation of degenerative pigment in small 
amounts was frequent in the lenticular nucleus and to a lesser degree in the hypo- 
thalamus and the substantia nigra. In the caudate nucleus, particularly with the 
silver and gold stains, a slight perivascular spongy state was observed about all vessels, 
large and small, with precipitates of granular, amorphous material taking up the silver 
and gold (figure 6). 

Glial proliferation was marked throughout the region of the diencephalon. This 
was predominantly astrocytic and the changes were both progressive and regressive. 
Large numbers of typical enlarged Alzheimer type II cells were observed throughout 
the region of the substantia nigra, hypothalamus, ventral and lateral thalamic nuclei 





HEPATO-LENTICULAR DEGENERATION (WILSON’S DISEASE) 1791 


and the lenticular and caudate nuclei (figure 7). Large numbers of nuclei were ob- 
served having a morphologic resemblance to these Alzheimer cells but intermediate in 
size between these and the astrocytes. A large number of oligodendroglia was also 
seen. A few of the typical Alzheimer cells were observed occasionally in the cerebral 
cortex. When present they were found in the tangential white matter or the deeper 
layers of the cortex. Despite the glial proliferation there was no evidence of 
sclerosis nor fiber formation in the Holzer preparations. 
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Fic. 6. Necrobiotic segment of caudate seen as darker triangular area with base along 
ependyma at top and apex extending downward in middle of field. Cajal gold sublimate 
impregnation. Note relation to large vessels of this region. (Large black area in right 
lower corner is artefact.) (Low power.) 


With the myelin sheath stains one saw frequent, scattered small foci of de- 
myelinization throughout the white matter of the cerebral hemispheres and the 
cerebellum, They bore no evident relation to blood vessels. These foci had fuzzy, 
irregular borders. There was some early change in the myelin sheaths of the putame- 
no-caudate fibers and a paleness of the fibers in the globus pallidus. 

With the Hortega stain, throughout the white matter of the cerebral hemispheres 
but especially in the tangential regions, regressive changes in the astrocytes were fre- 
quently encountered in the form of ameboid glia and, in some cases, a moderate 
amount of clasmatodendrosis. Occasionally one saw an Alzheimer type II cell 
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among these others. There were also large numbers of oligodendroglia showing 
acute swelling and a small number of transforming microglia in keeping with the de- 
generative changes and the number of gitter cells seen. In the basal ganglia there 
was a similar increase in oligodendroglia undergoing acute swelling, a moderate in- 
crease in microglia, some transforming microglia, and a number of hypertrophic 
oligodendroglia. There was an area of necrobiosis in the caudate nucleus adjacent to 
the vena terminalis (figure 6), filled with a large number of poorly staining glia cells 
of the size of astrocytes. The Alzheimer cells were clearly defined in the diencephalon. 
All of them showed a moderate amount of cytoplasm with numerous processes and 
in some of them definite sucker feet attachments to the vessels could be discerned 
(figure 8). In the lenticular nucleus there was a considerable increase in the astro- 
cytes and numerous Alzheimer cells. An apparent increase in capillaries and small 
vessels could be observed. There was no increase in argentophile reticulum about the 
vessels. 

With the gold sublimate method of Cajal one could see a considerable gliosis in the 
basal ganglia consisting of astrocytes predominantly of the protoplasmic type. There 
was moderate clasmatodendrosis and a few monster glia cells were seen. With the 
Turnbull blue method a few insignificant deposits of iron were observed in the region 
of the diencephalon and basal ganglia and also some in the choroid plexus. The latter 
showed frequent areas of vascular hypertrophy in relation to areas of focal fibrosis 
and scarring. 

In summary, apart from the traumatic changes, the disease process was wide- 
spread throughout the brain but it was far more severe and advanced in the basal 
ganglia, the ventral and lateral thalamic nuclei and the hypothalamus. It was charac- 
terized by: 


1. Primary degeneration of the ganglion cells as indicated by advanced cell 
changes and earlier relatively slight changes in myelin sheaths and axis cylinders. 

2. Considerable glia proliferation, predominantly of the astrocytes, with pro- 
gressive and regressive changes and with little fiber formation. 

3. The transformation of astrocytes into the peculiar large cells of Alzheimer’s 
type II, considered pathognomonic of hepato-lenticular degeneration, which occurred 
almost exclusively in the basal ganglia and hypothalamus. On the other hand ameboid 
glia were numerous in the white matter of the cerebral hemispheres. 

4. Reaction of the vascular system in the form of (a) endothelial proliferation 
of small vessels, most marked in the areas of most advanced cell disease, and (b) 
scattered small perivascular necroses associated with a spongy state about many of the 
involved vessels. (Figure 5.) 

5. Implication of the ground substance in the disease process as indicated by a 
spongy state present in the most severely involved regions and resulting in increased 
friability of the tissue. 

6. Lack of any tendency toward repair. Even badly damaged and relativel) 
sessile areas manifested no tissue sclerosis. 


DISCUSSION 


Clinically the second case manifested the typical features of Wilson’s dis- 
ease. Pathologically, while the changes were diffuse, they were far more 
marked and advanced in the basal ganglia, thalamus and hypothalamus. In 
addition, we found in these regions a large number of the type IT glial cells 
of Alzheimer, typical of Wilson’s disease and pseudosclerosis. We feel, 
therefore, that this case must be placed in the category of hepato-lenticular 
degeneration. While it does not fulfill the original pathologic criteria o! 














HEPATO-LENTICULAR DEGENERATION (WILSON’S DISEASE ) 1795 


Wilson,’ namely cystic degeneration of the putamen, nevertheless we do see 
predominance of degeneration in this region with the formation of a spongy 
state, and such friability as to lead one to believe that cystic degeneration 
might ultimately have ensued. At the same time the changes, while diffuse, 
do not in their pathological characteristics follow the typical descriptions of 
pseudosclerosis, which include diffuse, widely scattered presence of Alzheimer 
cells. ‘We may suppose then that we are dealing with a form of hepato- 
lenticular degeneration intermediate between Wilson’s disease and pseudo- 
sclerosis. 

This case gave us an opportunity to study at some length the staining 
reactions of the cells of Alzheimer type II. Processes and cytoplasm were 
observed upon them only infrequently in the Nissl stain, but in the silver and 
gold preparations these cells had a scanty cytoplasm and definite processes. 
(Figure 8.) Occasionally sucker feet attachments to vessels could be 
demonstrated. (Figure 8a.) Furthermore the cells of smaller size but 
similar appearance seen frequently in the silver and gold preparations closely 
resembled astrocytes. We feel, therefore, that the origin of these cells is 
from astrocytes and they represent a progressive change in the latter. In 
size the nuclei of the typical Alzheimer cells were often two to three times the 
size of ganglion cell nuclei. In sections from the thalamus, the ganglion 
cells of this region had undergone a type of degeneration in which there was 
progressive paling and ultimate disappearance of the cytoplasm but the 
nucleus remained behind and sometimes appeared to undergo a wrinkling of 
the nuclear membrane, so that these nuclei at times resembled the small, 
transitional elements of the Alzheimer type. However, for the reasons 
given above and from the fact that these cells were frequently found in 
regions from which the ganglion cells had completely disappeared, it was 
evident that the Alzheimer cells could not be remnants of ganglion cells. 
Further, the Alzheimer cell nuclei frequently stained more darkly than the 
residual ganglion cell nuclei which were pale. Occasionally some of the 
Alzheimer elements seemed to have a small collection of granular lipoid ma- 
terial within them, suggesting that they may play a small role as scavengers. 

Of interest is the early spongy state found occasionally in the tangential 
white matter of the cerebral hemispheres. Barnes and Hurst,’ in one of 
their cases, found extensive cystic degeneration in this region in the frontal 
lobes. It may be that an early phase of a similar process was developing in 
our case. 

The changes in the cerebral hemispheres were concentrated in the deeper 
layers of the cortex and the tangential white matter. This destruction ap- 
pears to bear a relation to the vascular system of the cortex and may sup- 
port the viewpoint of von Lehoczky * and others that the pathogenic agent 
reaches the brain through the circulation. 

It is apparent that removal of the spleen was not the primary etiological 
factor responsible for the onset of hepato-lenticular disease in these cases. 
















eae rH 




































i ene ere 











1796 A. M. RABINER, HENRY JOACHIM, AND I. S. FREIMAN 





However, there have been other reports of cases in which the syndrome fol- 
lowed splenectomy. Rystedt * reported a case of a girl of 12 years who de- 
veloped hematemesis, anemia, enlargement of the spleen, and ascites. There 
were no neurologic symptoms. These symptoms continued and at the age of 
15, splenectomy was performed at which time cirrhosis of the liver was noted. 
At the age of 17 she developed symptoms and signs characteristic of Wilson’s 
disease. Briickner ° reported several cases of Wilson’s disease of which the 
first concerned a boy of 16 years who had been ill since the age of nine years 
with anemia and enlargement of the spleen. This had been progressive and 
had been diagnosed Banti’s disease. In his thirteenth year splenectomy had 
been performed and at the operation the liver was found to be cirrhotic. 
Following the operation the first nervous symptoms appeared insidiously in 
the form of diminished voluntary activity, slowness in movements, stiffness, 
and heaviness in gait. Two years after the operation he became weak. He 
was then found to have a constantly smiling facies and to be very restless. 
Speech was unclear, mouth held open, and there was trouble in swallowing. 
His course was progressively downhill and he died three months later. Au- 
topsy revealed softening of both lenticular nuclei. Van Bogaert and Will- 
ocx ® made a study of various types of Wilson’s disease. Their first case 
was that of a boy of 17 years suffering with ascites, upon whom a laparotomy 
was performed six months later for suspected tuberculous peritonitis. The 
liver was then found to be very small and hard and nodular, not conforming 
to any known type of cirrhosis. The spleen was slightly enlarged. He 
reacted badly to the operation, sank into coma on the third day, and de- 
veloped rigidity and tremor resembling Parkinsonism. He developed pro- 
gressive icterus and died on the fifth day. Prior to operation he had had 
emotional instability, slowness of speech, and trembling during voluntary 
activity or emotional states. His speech became difficult after the operation 
and he drooled when he cried. Autopsy revealed symmetrical bilateral de- 
generation of the caudate nucleus and putamen anteriorly. The operation 
had aggravated the neurologic and hepatic syndromes in a striking way. 

The two patients we present herein developed the complete clinical syn- 
drome of hepato-lenticular disease soon after removal of the spleen. It 
seems clear that the splenectomy did not initiate the neurological disease. In 
each case that disease had already existed as shown by: (1) cirrhosis of the 
liver found at operation, and (2) the existence of minimal neurological symp- 
toms prior to operation, the significance of which had been overlooked. 
However, the disease was present in a latent or sub-clinical form and the 
operation seems definitely to have accelerated the process. 

The relation of the liver to disease of the brain has been well established. 
With few exceptions hepato-lenticular disease is associated with hepatic cir- 
rhosis, as first indicated by Wilson’ and subsequently confirmed by others. 
Barnes and Hurst,’ Greenfield, Poynton, and Walshe,’ Van Bogaert and 
Willocx,® and others, have shown quite clearly the rdle of liver disease in 
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this familial disorder. Brouwer has discussed this problem at some length. 
Crandall and Weil’ have demonstrated degeneration of the basal ganglia 
in dogs following experimental ligation of the common bile duct. Scherer *° 
has shown degenerative changes in the brain, largely involving the glia, in 
cases of acute yellow atrophy of the liver and in cirrhosis of the liver. Zim- 
merman and Yannett,”’ Fitzgerald, Greenfield and Kounine,”* and others have 
shown that following kernicterus there may occur well marked degeneration 
in the brain involving especially the basal ganglia. Brouwer * has empha- 
sized that kernicterus is not the result of disease of the liver but is due rather 
to icterus following severe hemolysis of red blood cells. Nevertheless, it is 
curious that the pigmentation in the central nervous system involves regions 
similar to those affected in Wilson’s disease. Wilson suggested a possible 
relationship between preceding kernicterus and the disease which now goes 
properly by his name. It may be that this localization of pigment does im- 
pair the resistance of these regions to subsequent noxious agents. 

The role of the spleen in the pathogenesis of cerebral disease is less clear. 
In view of the preexisting disease of the liver in our cases it would seem 
likely that the spleen played a secondary or precipitating role. Somehow the 
removal of the spleen would appear to have aggravated the latent disease in 
the liver and thereby to have precipitated the full blown clinical picture. 
From this point of view we may suppose that an equilibrium had been estab- 
lished between the cirrhosis of the liver and the brain disorder. Minimal 
subclinical disease existed in the brain in a compensated form. The removal 
of the spleen served to disrupt this balance with the result that the full blown 
clinical picture of hepato-lenticular disease developed. 

The liver and spleen constitute a major portion of the reticulo-endothelial 
system of the body economy. It has been suggested by del Rio-Hortega ** 
that the microglia, generally believed to be the mesodermal elements in the 
brain, may be the reticulo-endothelial elements of the central nervous system. 
Disease of the liver or removal of the spleen might affect the reticulo-endo- 
thelial system as a whole. The microglia should then be involved which 
would cause the development of disease in the brain. Thus far, however, 
no one has demonstrated any disease or disturbance of the microglia in 


hepato-lenticular degeneration and we have found no significant changes in 
these cells in our case, apart from the role which they played in the phago- 
cytosis of products of degeneration. Furthermore, if the microglia played 
an important part in initiating this disease, one would expect to find diffuse 
disease of the brain and it would be difficult to explain, on this basis, why the 
degeneration was confined so strikingly to the basal ganglia. 

The pathologic findings in this case, however, indicate that the vascular 


system was seriously involved in the disease in a widespread fashion but 
most severely in the basal ganglia. The role of the vascular apparatus in 
cerebral disease is not sufficiently recognized. It seems quite likely that the 
perivascular histiocytes give rise to the microglia early in embryonic life 
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(Kershman*). This is in keeping with the observations of del Rio- 
Hortega ** that the microglia do not appear until the blood vessels in the brain 
are well formed and that they appear along the paths of the vessels. The 
sources of the microglia, according to del Rio-Hortega, are mainly the tela 
choroidea and the pia but also the pial adventitia of the large and medium- 
sized blood vessels. It seems likely also that the perivascular histiocytes are 
capable of functioning independently as phagocytes in adult life (Cushing **) 

Very significant, however, is the role of the vascular endothelium as the 
blood-brain barrier (Spatz ** and others) serving to keep out of the brain 
particulate matter and perhaps also noxious agents and substances. It is 
this function which would seem to be most important from the standpoint 
of protecting the brain from any systemic disease. It may be that the blood- 
brain barrier is part of the reticulo-endothelial system as a whole and that 
disease of the liver or spleen could break down this barrier (King **). 
Kernicterus, already referred to, appears in infants, as King has pointed out, 
because the blood-brain barrier has not as yet been built up, since in the adult, 
hemolytic and bile pigments do not enter the parenchyma of the brain. In 
experimental liver disease the biliary toxins themselves would seem to break 
down the barrier (Balo and Korpassy,’* Crandall and Weil®). Mahaim 
studied the changes in the brain following experimental disease of the liver. 
In two of five dogs he succeeded in establishing chronic changes in the liver. 
Both animals showed changes in the brain consisting of diffuse ganglion cell 
disease throughout the brain, but especially striking were vascular changes 
confined to the striatum. This would support the thesis that the principal 
effect of liver disease upon the brain may be upon the blood vessels. 

In our case the removal of the spleen would seem to be the factor which 
by disrupting the reticulo-endothelial system led to the breakdown of the 
blood-brain barrier and the development of lenticular degeneration. The de- 
leterious substances which are immediately responsible for the destruction of 
brain tissue are not specific but are present in the blood stream as a result 
of the breakdown of the detoxifying function of the liver. The disturbance 
in the cerebral vascular system was diffuse throughout the brain but was 
seen most strikingly in the corpus striatum and especially the neo-striatum. 
The diffuseness of these changes is in keeping with our thesis. However, 
why these changes should be so much more severe in and affect to such a 
greater extent the striatum is still a moot problem. 

The question of local vulnerability of the striatum has been discussed by 
many observers. Kolisko *° attempted to explain the predilection of carbon 
monoxide poisoning for the striatum by the abnormal character of the cir- 
culation to this region. He described the abnormal, backward running 
course of the branches of the anterior cerebral artery running to this region 
and he called attention to the fact that the vessels to the lenticular nuclei 
were end vessels with a rather narrow lumen. Ruge * also emphasized this 
peculiarity of the circulation to the lenticular nuclei. Spielmeyer ** ex- 
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pressed similar views. The Vogts have studied this problem in great 
detail and arrived at their belief in specific pathoclises, suggesting the pos- 
sibility of chemical or physical peculiarities in the region involved. Spatz 
emphasized both physical differences depending upon vascular peculiarities 


16 


and chemical variations. 

srouwer * was forced to the conclusion that, in this disease, there is some 
congenital weakness or predisposition in this region, indicated by the 
familial incidence. But the experimental and pathological evidence* *” * 
12, 18,19 would suggest that hereditary factors alone are not the only factors 
and it may even be that they are not the essential factors. These data would 
suggest that some local tissue vulnerability, whether physical or chemical, 
plays an important role. That this vulnerability is not a matter of hereditary 
susceptibility alone is indicated by the findings in kernicterus since here, too, 
there is consistent localization of the staining of brain tissue in the basal 
ganglia as well as other regions. 

It would seem likely that we are dealing with the interrelationship of 
brain, liver and spleen in an integrated system whose fundamental bond 
would be the reticulo-endothelial system. The cerebral component of this 
bond may be the blood-brain barrier. The breakdown of this barrier by 
disease of the liver or of the spleen or both removes the only protection of 
the brain against systemic noxious agents and leads to rapid degeneration of 
the corpus striatum and other regions and results in the development of the 
clinical picture of hepato-lenticular degeneration. 

Both our patients, we feel sure, had previous disease of the basal ganglia. 
Case 1 had had a Parkinsonian tremor for four years possibly originating 
in an encephalitis incorrectly diagnosed as typhoid fever. Case 2 had slowed 
up so much in her work that about a year prior to the operation she had lost 
her job. In both instances these symptoms attracted little attention and 
showed no appreciable progression. Following the removal of the spleen, 
however, in Case 1, the extrapyramidal symptoms increased so rapidly that 
within two weeks the tremor and rigidity had become intense, and the Kayser- 
Fleischer ring had developed. In Case 2, increasing striatal symptoms and 
the Kayser-Fleischer ring were first noticed two months after splenectomy 
and thereafter the entire clinical syndrome rapidly evolved. 

The reticulo-endothelial system, represented by the liver and spleen, was 
involved in the disorder responsible for the purpura and anemia. At the 
same time the liver and the striatal system of the brain were implicated in an 
early, subclinical stage of Wilson’s disease since hepatic cirrhosis already 
existed at the time of the splenectomy. An interrelationship existed between 
the spleen and liver and between the liver and brain. A delicate balance had 
been established between these organs. When the spleen was removed this 
equilibrium collapsed and affected adversely cerebral structures which al- 
ready had a diminished resistance by virtue of preéxisting disease and a 
peculiar susceptibility arising from vascular, hereditary, and perhaps chemi- 
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cal factors. These structures were the corpus striatum especially and to a 
lesser degree other regions of the brain. The syndrome of hepato-lenticular 
degeneration then developed. 

We recognize that much of our discussion has been speculative. Yet we 
feel that sufficient data have been presented to warrant our suggestion that 
removal of the spleen may evoke a quickening of preéxisting latent disease of 
the brain. One is justified, therefore, in cautioning the surgeon that prior 
to splenectomy a careful neurological survey should be performed. The 
possibility that serious disease of the nervous system may follow surgery 
may be anticipated if such examination reveals evidence of striatal disease. 


SUMMARY AND CONCLUSIONS 


1. Two cases of hepato-lenticular disease are presented which followed 
splenectomy performed for symptoms which included purpura and anemia. 

2. The pathologic findings are presented and their significance discussed. 

3. The relation between the reticulo-endothelial system as represented 
by the liver and spleen, and structures in the central nervous system is 


discussed. 

4. The histologic findings suggest that Alzheimer type IT glia cells arise 
from astrocytes. 

5. A peculiar type of ganglion cell degeneration is noted. 

6. Symptoms of disease of the basal ganglia constitute a contra-indication 
to splenectomy. ‘These structures are a /ocus minoris resistentiae in relation 
to disease of the reticulo-endothelial system. An operation performed upon 
the latter may therefore activate disease in the former and lead to hepato- 
lenticular disease. 
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THE complement fixation reaction for the diagnosis of syphilis was intro- 
duced by Wassermann, Neisser, and Bruck in 1906; and the foundation of 
modern flocculation technics was laid by Michaelis in 1907. These origi- 
nators used a fixed amount of patient’s serum, a qualitative procedure still 
| used in most serodiagnostic laboratories. The amounts of patient’s serum 
used in the standard qualitative diagnostic tests commonly employed in the 
United States are shown in table 1. Because of the widely different types 
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TABLE I 


The Amounts of Patient’s Serum Used in the Standard Qualitative Diagnostic Tests Used 
in the United States for the Serodiagnosis of Syphilis * 






















Amount of Patient’s 












Test Serum Employed + 
le rn grein ccd pak bd SERRA Nw HO SS 0.2-0.1 e.c 
rN ci cca asc eawewseSeseeeureeeehows 0.2-0.1 c.c 
is oc caus geen Nese ese aioe de esee ae see 0.5 c.c. 

Kahn standard and presumptive flocculation ................... 0.15 c.c. 
Kline diagnostic and exclusion flocculation .................... 0.05 c.c. 
I OE ons has dvieewnsv ave saweaesesee 0.2-0.1 c.c. 









* Revised technics of the Eagle, Hinton, Kahn, Kline, and Kolmer tests; from “ The 
Serodiagnosis of Syphilis,” Ven. Dis. Inform., Supp. No. 9, pp. 155-224. 

+ In all these technics, the critical factor is the serum: antigen ratio, rather than the 
absolute amounts of either. The amounts of serum indicated in the table are those used 
with a fixed amount of antigen, the type and volume of antigen suspension used differing in 
the individual technics. A rough quantitation may be introduced into any of these tests by 
the use of decreasing amounts of serum in the same total volume (i.e., increasing serum 
dilutions), with a fixed amount of antigen (cf. quantitative Eagle, Kahn and Kolmer 
technics ). 
















of ‘ antigen ’’ suspension used in these tests, and because the serum: antigen 
ratio rather than the absolute amount of serum is the critical factor, the 
figures indicated in table 1 are in no sense a measure of the relative sensi- 
tivity of the several technics. The results of the test, referred to these fixed 
amounts of serum, are commonly reported as “ positive,’ “‘ doubtful” and 
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“negative,” or alternatively, in terms of plus marks or figures, “ +-+ 
(“4”) or “+++” (“3”) usually taken to mean “ positive,” “+--+, +, 
or +” (“2” or “ 1”) usually taken to mean “ doubtful,” and “ 0” meaning 
“negative.” These are standard “ qualitative ’’ serodiagnostic tests. 
However, as was first shown by Boas ” in 1909, “the positivity of syphi- 


litic sera varies between extraordinarily wide limits: some sera contain barely 


enough reagin to give a positive or doubtful reaction when 0.2 c.c. of whole 


serum is used in the test, while others contain 100, 200, or even 400 times 
this minimal ‘fixing’ quantity” (Eagle*). The reagin titer may be deter- 
mined, as may the serum agglutinin titer against bacteria, by using graded 
quantities of serum in a series of tubes (Boas * 1909, Noguchi * 1911) ex- 
pressing the result as the highest dilution of serum which gives a positive 
result, or alternatively by the indirect method of adding increasing amounts 
of complement to a constant quantity of serum and antigen (Gehrmann, 
Wesener, and Roman*; Browning and McKenzie *®; Swan‘; Wadsworth, 
Maltaner, and Maltaner*). These are “quantitative’’ serodiagnostic tests 
for syphilis.* 

Most workers have approached this question from the purely serologic 
point of view, and have described one or another technic of quantitation. 
Such papers do not here concern us, except in so far as it is necessary to 
emphasize, as Duke * pointed out in 1922, that the reagin “ titer” obtained 
in any given serum varies with the technic, e.g., a serum which contains 400 
units of reagin by one procedure might show only 40 units with a less sensi- 
tive technic, or 1600 units by a more sensitive technic. Quantitative tests 
on a given serum are therefore comparable only when carried out by the same 
technic in the same laboratory, and even then are only roughly comparable, 
due to unavoidable day-to-day variations in sensitivity (Mohr and Smith *°). 

Sporadic and for the most part small scale studies of the clinical appli- 
cability of quantitative serodiagnostic tests have been made by various 
observers since 1909 (e.g. Duke,” Osmond," Phillips and Litterer,’* Lorenz," 
Simpson,'*) without, however, presenting data which justified their routine 
application in the diagnosis or treatment of syphilis, or their routine adoption 
by serodiagnostic laboratories. Apparently only two investigators have 
studied any considerable series of patients with quantitative serologic tests 
( Vedder *° 281 cases, Schwartz ** 142 cases). Both Vedder and Schwartz 
agree that “although certain clinical conditions are generally associated 
with a high titer and others with a generally low titer, the individual varia- 
tions are so pronounced as to make the actual titer of no diagnostic sig- 
nificance in the particular case.” * However, it has been suggested (Ved- 
der,” Moore *’) that the character and extent of the quantitative serologic 
response to treatment may ultimately prove to be of prognostic, if not of 
diagnostic, importance. 


* The present paper is a discussion of quantitative serologic testing as applied to blood 
serum only, and does not apply to quantitative tests on cerebrospinal fluid. 
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In spite of the work of Vedder and Schwartz, attention has been recently 
sharply focused on quantitative serologic testing as an aid in the diagnosis 
of syphilis by the several papers of Wadsworth and his associates,* by the 
recent adoption of a quantitative technic as a routine procedure in the New 
York State Department of Health Laboratories, and by a still more recent 
communication from Kahn.’* 

Both Wadsworth and his associates and Kahn assume as definitely proved, 
though neither documents the assumption, that the more strongly positive the 
quantitative test, the more “ active’ and presumably the graver is the pa- 
tient’s syphilitic infection, and thus, the greater the diagnostic significance of 
the positive result. Thus Wadsworth says, “ As a rule the higher the titer, 
the greater its significance in diagnosis,” and also, ‘ These quantitative pro- 
cedures yield numerical values indicating the extent of the specific activity of 
the serum which the clinician uses simply as an aid to diagnosis in the true 
sense.” Similarly, Kahn says: “ The concentration of antibodies . . . is be- 
lieved to depend on the degree of syphilitic activity in the patient, on his ca- 
pacity to produce antibodies, and upon other factors. . . . All indications are 
that low, moderate, and high titers correspond, in most instances, to low, 
moderate, and marked syphilitic activity.” * 

It is possible, however, that the reagin content of the blood of an indi- 
vidual patient or of groups of patients with various clinical conditions due to 
syphilis may be dependent on a variety of factors. On a purely speculative 
basis, some of these may be enumerated as follows: 


(1) Possible variations in the strain of the infecting organism. 

(2) The number of organisms present in the tissues of the host, and 
thus, the amount of antigenic material available as a stimulus for antibody 
production. 

(3) The duration of infection. 

(4) The particular tissue or tissues predominantly involved, the approxi- 
mate extent of their involvement, and the intensity of the inflammatory 
reaction. 

(5) The capacity of the host to develop an immune response. 
(6) Antisyphilitic treatment. 


* Kahn suggests further that the quantitative serologic test should be of value in the 
following circumstances : 


(1) In the diagnosis of questionable cases lacking history or physical evidence of syphilis. 
Here high titers should be of greater diagnostic value than low titers. 

(2) In the study of positive serologic reactions produced by diseases other than 
syphilis. 

(3) In following the effects of antisyphilitic treatment. 

(4) In predicting impending clinical relapse in patients under treatment. 

(5) In seroresistant cases. 

(6) In the interpretation of therapeutic tests. 


These and other circumstances in which quantitation seems valuable under conditions of 
present knowledge will be discussed in a later paper. 
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(7) Various extraneous factors such as race, age, sex, pregnancy, the 
season of the year, and perhaps many others. 


Purpose or Tuts StTupy 


The growing use of quantitative procedures in serodiagnostic labora- 


tories, and the apparent complexity of their interpretation, seemed to warrant 
a restudy of the serum reagin titer in various stages of syphilis on a larger 
scale than was attempted by Schwartz ** and by Vedder.’* In particular, it 
seemed important to ascertain whether there was any demonstrable correla- 
tion between the serum reagin content and the degree of syphilitic activity, 
as stated by Kahn ** and implied by Wadsworth and his associates.* 

Quantitative serologic testing by the Eagle complement fixation technic 
has been under investigation in the Syphilis Division of the Johns Hopkins 
Hospital since 1928. The quantitative test has been used both in diagnosis 
and treatment. A body of experience has thus been accumulated which 
permits the examination of some of the factors which may conceivably in- 
fluence the reagin content of the blood. Certain of these will be discussed in 
this and subsequent papers, together with our opinion of the value of routine 
quantitative tests in diagnosis and treatment 


METHODS AND MATERIALS 


The serologic technic employed was that described by Eagle,® in which 
the reagin titer is arbitrarily expressed as the highest dilution of serum which 
gives a positive result: e.g., if the test is positive with serum diluted 1—2, but 
negative in 1—4 and higher dilutions, there are said to be 2 units of reagin. 
Arbitrary interpolation is permissible, e.g., if a serum is positive in 1-64, 
doubtful in 1-128, and negative in 1—256 dilutions, the titer is said to be 96 
units. Actual interpolation of dilutions was often carried out when exact 
titration was desired. 

Two laboratories, each using the same technic, were utilized in this study, 
one the serologic laboratory of the Johns Hopkins Hospital, the other a 
private laboratory. Each is under the joint personal supervision of both 
authors. 

As has been pointed out from this clinic by Mohr and Smith,’® the daily 
variations frequently observed in the serum reagin titer of individual patients 
usually depend, not on actual variations in the reagin content of the serum, 
but on daily fluctuations in the sensitivity of the technic employed. These 
daily technical variations may be obviated by freezing samples of serum as 
obtained from a given patient on different days, keeping the specimens in the 
frozen state (— 25° C.) until the termination of the experiment, and testing 
all the specimens on the same day with the same reagents (a procedure not 
followed in the material presented in these studies). Further, such daily 
variations may be minimized by the use of a quantitative flocculation instead 
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of a complement fixation technic. Even with a quantitative complement 
fixation technic, which we have now abandoned in favor of a quantitative 
flocculation technic, daily variations have been less a problem in the private 
laboratory used in this study than in the hospital laboratory, for various 
technical reasons. With due technical care, remarkably constant quantita- 
tive results may be obtained in a given patient over a period of years. 

The Eagle complement fixation test as used in both laboratories of this 
study is perhaps 10 per cent less sensitive in an overall syphilitic population, 
treated and untreated, than the Eagle or Kline diagnostic flocculation tests 
which are run in parallel with it, and is in our hands of the same order of 
sensitivity as the Kahn standard flocculation test. It follows that a number 
of patients, serologically recognizable as syphilitic by virtue of positive floc- 
culation tests, nevertheless have simultaneously negative complement fixation 
tests and therefore a titer of O as defined in the present study. This fact 
is apparent in the following tables. 


CLINICAL MATERIAL 


All new patients admitted to the Syphilis Clinic of the Johns Hopkins 
Hospital or seen in private practice by one of us over the 12 years covered 
by this study have been routinely tested with the quantitative complement 
fixation procedure. The technic has been further used throughout the course 
of treatment in patients with early syphilis, both clinic and private, and in 
unselected cases of late syphilis, the latter only in private practice. 


EXPERIMENTAL RESULTS 


The Quantitative Reagin Titer in Previously Untreated Early Syphilis: 
There were available for study 508 cases of previously untreated early 
syphilis (106 primary, of which 33 were seronegative and 73 seropositive, 
and 402 secondary). The distribution of these according to initial reagin 
titer is given in table 2. There was a rough relationship of titer to duration 
of infection, in that the mean and median titers in primary syphilis were 
lower than in secondary syphilis (primary syphilis mean 104.3 + 13.74 units, 
median 43.2 + 17.22 units; secondary syphilis, mean 179.6 + 7.54 units, 
median 142.3 + 9.45 units). As will be shown in a subsequent paper of this 
series (Crosby and Campbell '*), however, the influence of the duration of 
infection on the reagin titer, even in primary syphilis, is a highly irregular 
one, and in secondary syphilis there is no constant relation. 

Even in secondary syphilis, where reagin titer is presumably at its maxi- 
mum, there were wide variations in titer in individual cases. The majority 
(65 per cent) were strongly positive (101 units or more), but in an appre 
ciable number very low titers were obtained. Obviously, therefore, the titer 
of the serum is not a useful guide in diagnosis, which is as certain as in a 
case with only 2 units as in one with 1600 units (the highest titer observed). 
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In a following paper of this series, by Crosby and Campbell,*® will be con- 
sidered the relationship of the serum reagin titer in early syphilis to such 
factors as race, sex, age, pregnancy, severity of lesions, response to early 
treatment, and similar considerations which are beyond the scope of this 
paper. 
The Quantitative Reagin Titer in Previously Untreated Late Syphilis: 
Although the quantitative test has been applied on admission to about 3,000 
patients with late syphilis, only 1157 patients, selected at random from the 
total, and including various types of late syphilis as hereafter described, form 
the basis of this study. The difficulty of determining the value of quantita- 


TABLE II 


The Quantitative Titer of Reagin in 508 Patients with Previously Untreated Early Syphilis 
We I 


Primary Syphilis Secondary Syphilis 
Units of Reagin % a 
Cases Per cent Cases Per cent 
0 33 29.8 4 0.9 
0.54 10 9.6 5 ‘a 
5-12 1 0.9 8 1.9 
13-18 l 0.9 11 ee 
19-25 4 3.8 13 Bn 
26-37 2 1.9 14 3.4 
38-50 5 4.8 18 4.4 
51-75 3 2.8 23 5.7 
76-100 7 6.7 43 10.7 
101-150 12 11.5 75 18.6 
151-200 10 9.6 76 18.9 
201—400 14 13.4 82 20.3 
400+ 4 3.8 30) oun 
Total 106 99.5 402 99.3 
Mean titer 
(grouped) + standard 
error 104.33 + 13.74 179.63 + 7.54 
Median titer 
(grouped) + standard 
43.20 + 17.22 142.33 + 9.45 


error 


tive serologic tests in late as contrasted with early syphilis (all of whom had 
received no treatment before admission ) lay in assembling a sufficiently large 
group of patients with late syphilis not previously treated. Only 445 patients 
in this group of 1157 had received no previous treatment ; the remaining 712 
had had varying amounts of treatment before admission, ranging from a 
single injection of an arsphenamine 20 years previously to several years of 
thoroughly adequate treatment just preceding admission. No attempt was 
made in the latter group to study the effect of the time and duration of 


preceding treatment on the reagin titer, though obviously treatment as a 
whole is a factor which must be taken into account 
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To consider first the previously untreated patients, the 196 diagnosed 
as latent syphilis had no clinical evidence of syphilis detectable on complete 
and careful physical examination. Almost without exception, their spinal 
fluids were examined and were found to be normal. Excluding neuro- 
syphilis, there were 69 patients with previously untreated late syphilis pre- 
senting a wide variety of lesions, e.g., cutaneous, osseous, visceral, cardio- 
vascular. The number of patients is clearly too small to warrant any sub- 
division on the basis of the tissue structures involved. For valid conclusions 
as to the reagin titer in the various forms of late syphilis, e.g., osseous as 
opposed to cardiovascular, many more cases should be studied, in whom the 
factor of previous treatment can be eliminated. Finally, there were 180 
cases of previously untreated neurosyphilis, subdivided into cases with dif- 
fuse meningovascular involvement (59), tabes (77), and paresis (44). 

The results in these 445 cases of late untreated syphilis are summarized in 
table 3. It is obvious at a glance that within each group there were wide 
variations in reagin titer, the actual values ranging between 0 and 400 units. 














TABLE III 






The Quantitative Titer of Reagin in 445 Patients with Previously Untreated Latent, Late, 
and Neurosyphilis 










Neurosyphilis 





Latent Syphilis Late Syphilis 








(no clinical (all forms except 
evidence of neurosyphilis; 
disease, mostly benign Diffuse General Paresis 
Units of Reagin c.&. §. late and Meningo- (including Tabes Dorsalis 
negative) cardiovascular) vascular taboparesis) 













Cases | Percent! Cases | Percent | Cases | Percent | Cases | Percent | Cases | Per ce 
0 25 | 12.3 13 18.8 6 10.1 5 11.3 14 18.1 
0.52 11 5.6 3 4.3 1 1.6 3 6.8 8 10.4 
3-5 26 | 13.3 2 2.8 3 5.0 3 6.8 10 13.0 
6-10 40 | 20.5 | 10 14.5 16 | 27.1 4 9.0 16 | 20.7 
11-20 23 | 11.7 8 11.5 | 16 | 27.1 7 15.8 5 6.5 
21-40 28 | 146 | 15 | 21.7 4 6.7 11 25.0 | 11 14.2 
41-60 21 | 10.7 4 5.8 2 3.4 5 11.3 i 1.3 
61-80 8 4.1 3 43 | 3 5.0 1 2.2 11 14.2 
81-100 6 3.0 3 43 | 1 1.6 3 6.8 
101-150 8 | 4.1 i 14 | 3 5.0 2 45 i 1.3 
151-200 6 8.6 4 6.7 
201-400 1 1.4 , 
400+ 
Total 196 99.9 69 99.4 59 99.3 44 99.5 77 99.7 











Mean titer 
(ungrouped ) 
+ standard 
error 26.5 + 2.5 44.1+ 7.9 37.2 oe 
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Median titer 
(ungrouped) 


+ standard . 
error 11.5 + 3.1 19.5+9.8 13.75 +9.0 | 25.0 +7.0 10.64 + 4.15 
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It is further obvious, and confirmed by the statistical analysis, that there was 
no correlation whatever between the type or gravity of the syphilitic infec- 
tion and the serologic titer. 

Comparing the five groups of previously untreated patients here con- 
sidered (latent, benign and cardiovascular, diffuse meningovascular neuro- 
syphilis, tabes and paresis), the latent syphilitics and tabetics form one group, 
with mean titers of 26.5 and 21.2 respectively, and the other three categories 
form a second group with mean titers of 44 for benign late and cardiovascu- 
lar syphilis, 37.5 for meningovascular neurosyphilis, and 33 for paresis. ‘The 
differences between the two broad groups are approximately twice the stand- 
ard error of the difference, and therefore, on the borderline of statistical 
significance. Similarly, the medians of these groups (11.5 + 3.1 and 
10.64 + 4.15 for latent syphilis and tabes respectively, and 19.5 + 9.8, 
13.75 + 9.0 and 25.0 + 7.0 for benign late and cardiovascular, meningo- 
vascular neurosyphilis and paresis) do not differ significantly, this despite 
the wide differences in the degree of pathologic involvement, clinical in- 
capacitation, and ultimate prognosis represented by these five diagnostic 
categories. 

The Effect of Previous Treatment on Quantitative Titer: The effect of 
previous treatment on titer in late syphilis is shown in table 4, where are com- 


raBLe IV 


The Mean and Median Serologic Titer in Late Syphilis as Affected by Treatment Received 
Prior to Admission 


No Previous Treatment 


Diagnosis 
Median 


196 5 : s 0.0 


Latent 
69 ‘ : » B. 4.6 


Late (benign late and cardiovascular) 

Meningovascular neurosyphilis 
(including asymptomatic) 

General paresis 44 

Tabes dorsalis 77 


59 


pared the mean and median titers in 712 patients with various types of late 
syphilis who had been treated at some time and in some amount before the 
quantitative test was performed, as compared with the 445 patients with 


similar clinical diagnoses who had received no previous treatment. For the 
most part (except in the patients diagnosed as latent syphilis) this previous 
treatment had been ineffectual in controlling symptoms or preventing pro- 
gression or relapse; and the patients with benign late, cardiovascular, or 
central nervous system syphilis of various types, who had been previously 
treated, were as ill on admission as those patients who had received no treat- 
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ment. Nevertheless, the previous treatment had resulted in halving the 
mean serologic titer and in reducing to an even greater extent the median 
titer of all forms of late syphilis except general paresis. This reduction in 
titer, therefore, was not paralleled by clinical improvement and apparently 
did not represent a lessened severity or gravity of the syphilitic process. 


DISCUSSION 


The Value of Quantitative Serologic Testing in Routine Diagnosis: The 
data presented permit certain broad generalizations. ‘The reagin content of 
the blood is much higher in early than in late syphilis. In the early weeks 
of infection there is, as might be expected, a progressive increase in titer until 
the secondary outbreak appears. Thereafter, as will be subsequently shown 
in more detail by Crosby and Campbell,’® the median titer remains approxi- 
mately unchanged during the secondary stage. As years, rather than 
months, go by and even though no treatment is given, the titer falls gradually 
or abruptly, and in all the types of late syphilis is on the whole only from 
1/5 to 1/10 as great as in the early months. 

These are, however, generalizations based on average titers. In all 
stages of syphilis, even during the secondary outbreak, there are wide in- 
dividual variations in reagin content. Thus, a median titer of 19.5 and 
a mean titer of 44, such as were observed in 69 untreated cases of late 
syphilis, have little absolute significance when the individual titers varied 
from 0 to 400, and the standard error of the median and mean amounted to 
9.8 and 7.8, respectively. Moreover, previous treatment, in any amount or 
at any time relative to serologic testing, may markedly reduce the serum 
reagin content, even though clinical improvement does not occur. 

These facts indicate clearly that quantitative serologic testing is of little 
or no value in the routine serologic diagnosis of syphilis. The reagin titer 
usually furnishes no important additional information. The particular cir- 
cumstances in which quantitative serologic tests are of clinical significance 
will be discussed in a separate paper. 








THE PossiBLE CAUSES OF VARIATION IN REAGIN TITER 

There is no real evidence of serologically different strains of 7. pallidum, : 
and it is accordingly idle to speculate whether the reagin titer may vary ac- s 
cording to the strain of the infecting organism. It is generally supposed, on a 
what seems to be good evidence, that the generally higher reagin titers ob- . 7 
served in early syphilis are due to the fact that the tissues of the host con- h 
tain enormous numbers of treponemes, the majority of which are thought to d 
be destroyed by the body’s own defenses concomitant with the spontaneous ti 
healing of the early lesions. Thus, in untreated syphilis in the rabbit, the Dp: 


serum reagin content rises as the initial testicular syphiloma develops, and 
falls coincident with or shortly after its spontaneous resolution. If the a 
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syphiloma is excised before the tissue reaction has reached its height, the 
reagin content of the blood also falls, only to show a secondary rise as organ- 
isms multiply elsewhere in the body (Kemp, Chesney, and Poole *°). In 
human early syphilis also, it is apparently true that the reagin titer generally 
increases as the numbers of organisms increase, reaching a maximum at the 
time of the secondary outbreak. What happens to the reagin titer in human 
beings coincident with the spontaneous healing of secondary syphilis is of 
course unknown. 

These relationships of reagin content to the number of organisms and 
the duration of infection are, however, applicable only to the early months of 
the disease. In late syphilis of more than 2 to 4 years’ duration no such 
relationship is apparent. The reagin content is as high, on the average, 
in those who have had syphilis for 20 years as in those infected for only 
5 to 10 years. No conjectures are permissible, moreover, as to the relative 
number of organisms present in the tissues in various forms of late syphilis, 
with the possible exceptions of tabes dorsalis where they are usually few 
(at least in the nervous system) and in general paresis where they are 
usually many (in the brain). Perhaps the somewhat lower average reagin 
titer in tabes dorsalis and in latent syphilis as compared with other late com- 
plications, is mildly confirmatory of the hypothesis that even in late syphilis, 
the reagin titer may be influenced by the number of organisms in the tissues. 

The data of this paper do not permit any statements regarding the possible 
relationship of reagin titer to the involvement of particular tissues or to the 
extent of that involvement. Our own material, and that of all previously 
reported series, is far too small for this purpose; while the complicating 
factor introduced by the variable number of organisms present in the tissues 
would render the analysis of dubious significance. 

Neither in the individual patient nor in groups of cases of various types 
of syphilis is there any indication that reagin titer before treatment is an 
expression of resistance to infection. A single titered test, whether the 
reagin content is high or low, has therefore no prognostic value. True, 
Moore and Kemp * have shown that in patients with early secondary syphilis 
whose serologic tests before treatment were incompletely positive, or who 
became seronegative with unusual rapidity after treatment,* clinical relapse 
was 4 to 5 times more frequent than in the entire group of patients with early 
syphilis. It is nevertheless clear that the reagin titer as such, considered as 
an isolated finding, is not a direct expression of the degree of immunity or of 
resistance to infection. If it were, one might expect the titer to be at its 
highest in patients with long standing latent syphilis, in whom no lesions have 
developed in spite of the passage of many years. This is not the case. The 
titer is far less in late latent syphilis than it is in early syphilis, and is com- 
parable with that found in various forms of late syphilis with clinical mani- 


* Though a quantitative technic was not then used, such patients probably had low 
reagin titers. 
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festations. It may be that the behavior of reagin titer during and after 
treatment, and both in early and late syphilis, may offer an expression of the 
patient’s immunity and may prove to be of prognostic importance. How- 
ever, to determine this fact will require years of observation of many patients. 

The influence of antisyphilitic treatment on reagin titer has been dis- 
cussed for early syphilis by Moore and his associates ** and by others. It is 
further demonstrated in this paper that in late syphilis, also, previous treat- 
ment in varying amounts and at various times significantly reduces the reagin 
content of the blood, even in the absence of concomitant clinical improvement. 

Various extraneous factors which may influence reagin titer such as race, 
sex, pregnancy, and others will be discussed, so far as early syphilis is con- 
cerned, in the next paper of this series. 





SUMMARY 


1. The serum of syphilitic patients contains varying quantities of reagin. 
Quantitative serologic tests to determine this reagin “ titer ’’ are comparable 
only when carried out in the same laboratory by the same technic; and even 
then, the results may be modified by day-to-day variations in the sensitivity 
of the test. 

2. The quantitative reagin titer of the blood in 508 patients with early 
syphilis, determined by a complement fixation technic, varied from 0 to 1600 
units of reagin. In primary syphilis, the mean titer was 104.3 + 13.74 
units, the median 43.2 + 17.22 units; in secondary syphilis the mean was 
179.6 + 7.54 and the median 142.3 + (9.45) units. 

3. In 445 patients with various forms of untreated late syphilis, the 
quantitative titer ranged from 0 to 1600 units. These patients were sepa- 
rated into 5 groups: (a) latent syphilis, (b) various forms of late syphilis 
(excluding neurosyphilis), (c) diffuse meningovascular neurosyphilis, (d) 
general paresis, (e) tabes dorsalis. In these groups, the mean titers ranged 
from 21.5 to 44.1 units, the medians from 10.7 to 25 units, i.e., significantly 
lower than in early syphilis. It is suggested by these data, though not yet 
definitely proved, that patients with late latent syphilis and tabes dorsalis may 
have significantly lower serologic titers than patients with other types of late 
syphilis. 

4. In late syphilis, previous treatment in any amount and at any time 
before quantitative testing significantly reduced the mean and median titers 
in the 712 such patients tested. This reduction was not necessarily associated 
with clinical improvement. 

5. Quantitative serologic testing is of little value as a routine diagnostic 
procedure. 

6. The reagin titer of the blood is not an expression of the severity or 
gravity of syphilitic infection in the individual patient. Enormous varia- 
tions in titer are observed in all types of clinical involvement (O—1600), in- 
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cluding both early and latent syphilis; and the reduction in titer effected by 
treatment is not necessarily associated with clinical improvement. 

7. The reagin titer appears definitely to be related to the numbers of 
organisms present in the tissues of the host, since titers were higher in early 
than in late syphilis. As between various types of late syphilis, however, no 
such conclusion is permissible. There is no evidence available as to the 
possible relationship of reagin titer to the involvement of particular body 
tissues. 

8. The effect of prolonged treatment on the rate of fall of reagin titer may 
conceivably be an expression of the immunity or resistance of the host; but 
even if this were true, a single quantitative test before treatment would be of 
no diagnostic or prognostic importance. Further studies of the behavior 
of reagin titer under prolonged treatment are essential to settle the possible 
prognostic value of such serial quantitative tests 

9. Subsequent papers will consider (a) certain extraneous factors which 
may influence reagin titer, (b) the circumstances in which quantitative sero- 
logic testing is known to be useful in diagnosis and treatment. 
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THE CAUSES OF SECONDARY FEVER IN 
SULFAPYRIDINE-TREATED 
PNEUMONIA * 


By Harry F. Dowtinc, M.D., and THEoporRE J. ABERNETHY, M.D., 
Washington, D. C. 


THE beneficial effect of sulfapyridine on the course and outcome of most 
cases of pneumococcus pneumonia has now been definitely established. A 
more or less rapid drop in temperature, followed by gradual disappearance 
of toxicity, may be expected. The temperature usually remains at normal 
or nearly normal levels, and the patient recovers completely. In a small but 
definite group of cases, however, the temperature rises again, with the ac- 
companiment of some degree of toxicity. In our experience such a phenom- 
enon is more frequent in sulfapyridine-treated patients than in patients 
recovering spontaneously or after treatment with specific serum. When such 
a second rise in temperature occurs, the clinician is usually faced with the 
task of deciding whether the patient: (1) has developed some toxic mani- 
festation of the drug, (2) has had a relapse, (3) has experienced a recur- 
rence of the pneumonia, or (4) is suffering from some complication inherent 
in the disease itself. The decision is by no means an academic one, since it 
is directly concerned with treatment. In the first instance, cessation of the 
sulfapyridine therapy is considered a wise course ; in the second, on the other 
hand, more vigorous treatment is often imperative; while in the third and 
fourth instances, the treatment might vary widely, depending upon the na- 
ture and course of the disease present. 

In an attempt to find answers to such situations, we have reviewed the 339 
cases of pneumococcus pneumonia treated by us with sulfapyridine and se- 
lected for study those cases in which the temperature fell below 100° F., 
stayed there for 12 hours or more, and then rose again, remaining over 101 
I’. for 24 hours or longer. Certain patients who received specific serum in 
addition to sulfapyridine had secondary pyrexia as a manifestation of serum 
sickness. None of these cases are included in the present study. 

As shown in table 1, there were 32 cases which fulfilled the criteria set 
forth. In 7 cases, the fever was considered to be due to the drug itself. 
Three of these patients exhibited a morbilliform rash at the time of the 
second bout of fever: the other four showed no rash at any time. None of 
the patients with “ drug fever ”’ died. 

Relapse of the pneumonia occurred in 15 cases. All of these patients 
had been given an initial dose of 4 grams of sulfapyridine by mouth, fol- 

* Received for publication June 21, 1940. 
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Washington University School of Medicine, and the Parmelee Pneumonia Research Labora- 
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TABLE I 





Cases with Secondary Rise in Temperature after Sulfapyridine 


Percentage of 
. . “ Number All Cases Number 
ause Sec eve ouee er - 

Cause of Second Fever of Cases Treated with Died 
Sulfapyridine 


DS RE TOW oie kiss ew os 7 2% 0 
2. Relapse of pneumonia... . ; ; 15 4% 4 

I. Cases with adequate treatment.... . (7) (4) 

II. Cases with inadequate treatment (4) (0) 

III. Cases with doubtful treatment. (4) (0) 
3. Recurrence of pneumonia... . 6 2% 0 
4. Complications of pneumonia 4 w/ 2 
Total cases with second fever... ... 32 9.4% 6 
Total cases treated with sulfapyridine. 336 100% 


lowed by 1 gram every + hours until the temperature had been normal for 
several days, excepting a few patients treated early in the series, who received 
only 2 grams as an initial dose. Some extremely ill patients received in 
addition 3.8 grams of sodium sulfapyridine intravenously at the beginning of 
their treatment and at intervals later in the course of therapy. In spite of 
this nearly uniform dosage, the levels of free sulfapyridine in the blood 
varied widely, a fact which has been noted by all investigators. We have, 
accordingly, subdivided the cases of relapse as follows: (1) cases in which 
high blood sulfapyridine levels were maintained (these patients are con- 
sidered to have been adequately treated with sulfapyridine ) ; (2) cases where 
the levels were consistently low (these patients are classified as inadequately 
treated ) ; and (3) cases treated early in the series before blood sulfapyridine 
determinations were made (the adequacy of treatment in these patients is 
doubtful ). 

Seven patients had a relapse of pneumonia in spite of adequate treatment. 
Four, or 57 per cent, of these patients died. Four patients had a relapse 
after inadequate treatment, and four after treatment of doubtful adequacy. 
None of the patients in these latter groups died. 

A recurrence of pneumonia after the patient had recovered completely 
from the first attack occurred in six patients. All of these patients survived 
the second attack of pneumonia. 

Four patients had secondary pyrexia as a symptom of one of the com- 
plications of the pneumonia itself. Among these patients, two died. 





CASES WITH DruG FEVER 





Each of these groups is considered separately in tables 2 to 5. Table 
2 shows the patients who had “ drug fever.” The diagnosis was made in 
Cases 2, 5 and 7 by the concomitant presence of a morbilliform rash which 
lasted for the duration of the fever. In the other four cases, the diagnosis 
was based on the presence of a moderately high temperature, without marked 
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TABLE II 


Cases with Drug Fever 


Time from Start 
of Treatment per Mean Blood 
until Temperature | ture Sulfapyridine 
Below 100° F sel ura: cuxo } 


| Pneumo-| Blood} Number 
Age} coccus Cul- of 
| Type ture Lobes 


1] 1 | 
III | Neg. 
VI Neg.| 
VII | VIL | 

| 


VIII | Not | 2 ; : 3 Yes 

done 

XIV Not Entire 3 ; No Not done 
done} right 

XVIII | Neg.| 1 } ! Yes Yes 14.8 











signs of toxicity, beginning two to five days after the subsidence of the first 
fever, and lasting about three days, plus the absence of any other demon- 


strable cause for the fever. A typical case (Case 2) is illustrated in figure 1. 
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The pneumonia from which these patients suffered was varied in extent 
and severity. Neither the age of the patient, the number of lobes involved, 
nor the type of pneumococcus found in the sputum seemed to bear any rela- 
tionship to the occurrence of ‘‘ drug fever.’’ The mean free blood sulfa- 
pyridine levels are given for six cases. In three patients the average level 
was above 5 mg. per 100 c.c., and in three patients it was below that figure. 
The highest average blood concentration was 14.8 mg. and the lowest 1.9 mg. 













1818 HARRY F. DOWLING AND THEODORE J. ABERNETHY 





The interval between the crisis and the onset of the second temperature ex- 
tended from 2 to 4% days. The peak of the second temperature was only 





moderately high, except in Case 7, where the temperature rose to 104° F. 
This high fever, however, may be explained in part by accompanying 
azotemia, the blood urea nitrogen during this period having reached 100 mg. 


per 100 c.c. 


In one case the administration of sulfapyridine had been discontinued 
before the fever rose, in two cases it was stopped during the course of the 
fever, while in four cases it was continued for a few days after the tem- 
perature had reached normal again. Regardless of the administration of the 
drug, the fever subsided after 1% to 4 days. 














TABLE III 


Cases with Relapse of Pneumonia 
























| | 
| . ws Free Blood 
Second Fever Sulfapyridine 
Time | __ ee eae ee 
Pneumo-| Blood} Num- Be- | 
No. | Age| coccus Cul- | ber — » Level Outcome 
Type ture | Lobes} POUtS | Before 
} of | Dura- | Heigt i euko-| ¢ ;| Serum Mean| Tem- 
Fever tion eight | ytosis em | Give n | Level! pera- 
| | | ture 
| | | Rise 
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(days)| (days) mace 
| | Le 
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Group I. Cases with Adequate Treatment (High Blood vanstndtiontaed Concentrations) 






















1 | 24 | ae 1 } 1 104.4 | | Yes No | Yes | 9.8 | 9.4 | Recovered 
2|}43| III | Neg.| 2 34 43 | 102.4) Yes | No No | 8.5 | 5.9 | Died 
3 | 46 | III | Neg.) 3 | 3 734 | 104.4 | Yes | No Yes | 5.7 | 4.8 | Recovered 
4| 37 III | Neg.| 2 3 8 104.4} Not | Yes | No | 8.8/| 6.0 | Died 
| done | 
5|85; III | Neg. 1 7 4 | 103. 0| Yes No | Yes | 5.9} 6.9 | Died 
6| 38 IV | Neg.| 1 1} 2 | 104.0 | Yes | No | Yes! 6.3 | 4.5 | Recovered 
7157) XX | Neg.| 2 4} | 39 105.0} No* | No | Yes | 7.8 | 7.0 | Died 
/and IV | | 
















Group I I. Came with Inadequate 





Treatment (Low Blood Sulfapyridine Concentrations) 



















8| 36 IV | Neg. 1 23 | 103.4} Yes Yes | No | 2.1 2.0 | Recovered 
9) 21 VII | Neg.| 1 1 13 | 103.6| Yes No No | 2.2 | 2.6 | Recovered 
10; 25; XIV | Neg.| 1 | 1 1 103.0!) Yes No No ee ye Recovered 

1 2 13 | 102.0| Yes No No | 0.6}; 0 Recovered 


wil XIV i head 

























12 E 36 - I | Neg. 1 1 4 | 106.0}; No* | No No | Not done | Recovered 

13 | 38 I} I | 1 | 1 | 2 |102.6| Yes | Yes | No | Not done | Recovered 

14 | 24 III Neg.| 2 | cr? 4 nr Not Yes | No | Not done | Recovered 
done} 

15 | 35 X | Neg.| 1 | 13 | } | 103.0 Yes | No | No Not done | Recovered 








* No leukocytosis eit first or second heute of lowe. 
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CASES WITH RELAPSE 

In table 3 are shown the cases in which, after treatment with the drug, 
the temperature dropped and the patient seemed to be improved; but before 
the signs and symptoms of the pneumonia were entirely gone, the temperature 
rose again and the patient suffered a relapse. In Group I the average con- 
centration of free sulfapyridine in the blood was over 5 mg. per 100 c.c. for 
every patient, and the concentration just before the onset of the second fever 
was 4.5 mg. or more. These seven patients were all severely ill, a fact which 
is confirmed by the following data. All of the patients were over 35 years 
of age except Case 1, who had another manifestation of a severe illness, 
namely, bacteremia. Four of the patients had a pneumococcus Type III in- 
fection, the mortality rate of which is notoriously high. Four patients had 
more than one lobe involved. One patient had congestive heart failure and 
one had uremia complicating the pneumonia from the onset. 

Specific serum was administered to five of these patients after the tem- 
perature rose the second time. Two of the serum-treated patients died, as 
well as both of the non-serum-treated patients, making a total of four deaths 
among the seven patients in Group I. Figure 2 illustrates the course of the 
disease in a patient in this group who died (Case 4). 
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Fic. 2. 


In Group II the average level of free sulfapyridine did not exceed 3.2 
mg. per 100 c.c. of blood and the highest concentration in any of these pa- 
tients just before the second rise in temperature was 2.6 mg. Although one 
of these patients (Case 11) had a bacteremia, other evidence pointed toward 
milder infections in this group than in Group I. The pneumococci causing 
the disease belonged to types above III, and no patient had more than one 
lobe involved. No complications were present in any of the cases. All of 


the patients recovered. 
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Group III includes those patients treated before blood sulfapyridine de- 
terminations were being done as a routine measure. It is impossible to tell 
whether their treatment was adequate, although one might make the as- 
sumption that they belong in the inadequately-treated group, since their 
infections were mild and none of them died. 

Certain observations may be made regarding the entire group of patients 
with relapse. The peaks of the second temperature-curves were higher in 
general than those in the group with drug fever. All of the patients in 
whom the white blood cells were counted after the occurrence of the relapse 
showed a leukocytosis, with the exception of two (Cases 7 and 12), and these 
patients did not exhibit a leukocytosis at any time during the first or second 
bouts of fever. Signs of a spread of the pneumonia coincidentally with the 
second temperature elevation were present in four cases. In two of these 
cases, the spread occurred in adjacent lobes of the same lung, while in the 
other two cases the infection travelled to the other lung. The second rise in 
fever occurred anywhere from 2 to 6% days after treatment with sulfapyri- 
dine was begun. In Case 4 the temperature fell and the patient was much 
improved after the simultaneous administration of Type III antipneumo- 
coccus serum and sulfapyridine. After three days she suddenly became 
worse, signs of pneumonia were present in another lobe, and she died after 
eight days in spite of the maintenance of high concentrations of sulfa- 
pyridine in the blood. 

Sulfapyridine administration in Case 13 was discontinued one morning 
and that evening the temperature rose and signs of a spread were evident. 
Although no further sulfapyridine was administered, the patient’s tem- 
perature reached normal within two days and he recovered completely. The 
same sequence of events occurred in Case 14. This patient also recovered 
from the infection in the new lobe, although no further sulfapyridine was 
given. The spread of the pneumonia in Case 8 (figure 3), however, oc- 
curred while the patient was on full dosage of the drug (at the rate of six 
grams per day). The free blood sulfapyridine had dropped from 5 mg. per 
100 c.c. two days before and 3.4 mg. 24 hours before, to 2 mg. on the day of 
the spread. The next morning, when the temperature was at its height, the 
free blood sulfapyridine was 0.8 mg. per 100 c.c. Even with an injection of 
3.8 grams of sulfapyridine in addition to the oral dosage, the blood sulfa- 
pyridine could not be kept at a consistently high level. Nevertheless, the 
fever subsided after 2% days and the patient recovered. 


CASES WITH RECURRENCE 





Table 4 portrays a most interesting group of cases. We found in our 
series six patients who, after recovering from one attack of pneumonia while 
under treatment with sulfapyridine, came down with a second attack of 
pneumonia, caused by a pneumococcus of a different type. To this group 
we have added another (Case 7), an infant of eight months, seen in con- 
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PABLE I\ 


Cases with Recurrence of Pneumonia 


Pneumo- | Blood 
coccus Cul- 
Type ture | 


Lobes - sateen obe >uk 
: reatment nfec- ! il 3 lreatment 
Involved I ved | cytosis _— 


Neg. | RM, RL | Sulfapyridine 10 VI > es | Sulfapyridine| Recovered 
and serum and serum 

Neg AL Sulfapyridine 5 Neg Sulfapyridine | Recovered 

and serum 

XVII 4L, Sulfapyridine 22 VII . Sulfapyridine | Recovered 

Neg , | Sulfapyridine XXIV Neg g fot | None Recovered 

Neg. LL | Sulfapyridine VIII | Neg Recovered 
} 

Neg. AL Sulfapyridine { XI | Neg Recovered 

Not tU Sulfapyridine 7 XIV Neg e ilfapyridine | Recovered 

done 


* No leukocytosis with first or second infection 


sultation at Children’s Hospital. Because the patients were well from the 
first pneumonia before the onset of the second attack, we have designated 
these as cases of recurrence of pneumonia. The administration of sulfa- 
pyridine had been stopped for an interval of eight or more days before the 
second infection began in every case. 

One patient (Case 3, figure 4) had bacteremia during each attack 
pneumonia. During the first attack, Type X VII pneumococci were found in 
blood and sputum; and during the second, Type VII pneumococci in both. 
All of the other patients had negative blood cultures during the first and 
second infections, except for Case 7, in whom a blood culture was not ob- 
tained during the first attack. 
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In two patients (Cases 2 and 6), the same lobe was affected during the 
first and second infections, while in the other five patients a different lobe 
was involved the second time. In all the cases in which the white blood 
cells were counted at the start of the second infection, leukocytosis was 
present, except for Case 2, whose leukocytes were not elevated above normal 
limits during the first nor during the second infection. 
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Serum was administered in addition to sulfapyridine to control the first 
infection in Cases 1 and 2, and during the second infection in Case 1. The 
remaining patients received sulfapyridine alone during both infections, except 
Cases 4 and 5, who were given only symptomatic treatment during the second ' 
pneumonia. All of the patients recovered. 1 
TABLE V z 
Cases with Fever Due to Complications of Pneumonia 
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CASES WITH COMPLICATIONS OF PNEUMONIA 


In table 5 are shown those patients whose second temperature rise was due 
to one of the complications inherent in the disease itself. In two cases em- 
pyema developed, both patients dying as a result of this complication. One 


patient developed an infected submaxillary gland, and the fourth a massive 


sterile pleural effusion. Both recovered. 
DISCUSSION 


The occurrence of a febrile reaction following treatment with drugs of 
the sulfonamide group has been noted by many investigators. Hageman and 
Blake * reported 21 cases of “ drug fever” among 134 patients treated with 
sulfanilamide. A rash accompanied the febrile reaction in nine cases. The 
reaction appeared between the fourth and thirteenth days after the institution 
of the fever therapy. The average duration of the fever was two to four 
days. The temperature usually showed only a moderate elevation. In 14 
of the 21 cases it did not go above 103° F. In three of the seven cases in 
which the fever was higher, other complications were present which con- 
tributed to the elevation. The authors were unable to explain the mechanism 
of the reaction. 

3rown and his associates ° compared the toxic manifestations following 
the use of sulfanilamide and sulfapyridine. They found 14 cases of drug 
fever among 100 patients treated with sulfanilamide and eight cases among 
100 patients treated with sulfapyridine. Six of the cases occurred among 
the 60 patients who received more than 25 grams of sulfapyridine, whereas 
two patients developed drug fever among the 40 who received less than 25 
grams. Likewise, six cases occurred among 55 patients whose average free 
blood sulfapyridine levels were above 8 mg. per 100 c.c., as compared with 
two cases among 45 patients whose average levels were below that figure. 
The administration of larger total amounts of sulfapyridine, or the attain- 
ment of higher blood concentrations, would therefore seem to increase the 
frequency of this type of pyrexia. 

In our series of 339 patients treated with sulfapyridine, there were only 
seven whose secondary bout of fever could unquestionably be called “ drug 
fever.” A number of other patients exhibited a rash, but since it occurred 
without fever or during the course of fever due to other causes, those cases 
were not included in this group. Our patients with drug fever, like those 
reported by Hageman and Blake, had fever of only moderate degree, which 
lasted from 1% to 4 days. Three of our patients had average blood sulfa- 
pyridine levels above 5 mg. per 100 c.c., and three had average levels below 
this figure. 

It is the usual practice to discontinue sulfapyridine when drug fever is 
diagnosed. While this is probably the wisest course, it does not seem to be 
absolutely necessary, since in four of our seven cases the temperature dropped, 
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the rash disappeared (if it was present), and the patient recovered, even 
though the drug had been continued on through the second bout of fever. 
In the other three cases, the sulfapyridine had been stopped before the rash 
appeared, or was stopped as soon as the rash was observed. 

Cases of relapse apparently may occur as a result of an insufficient con- 
centration of sulfapyridine in the blood, or as a result of an unusually severe 
infection which progresses regardless of the sulfapyridine concentration. If 
low levels of free blood sulfapyridine are found, they should be raised rapidly 
by means of intravenous injections of sodium sulfapyridine to supplement 
the oral dosage. If the levels are found to be high already, specific serum 
should be used. It should be given promptly and in large doses, since it is in 
this group of cases that serum exhibits its greatest value as an adjunct to 
sulfapyridine. In our group of cases suffering from relapse in spite of ade- 
quate sulfapyridine levels, three patients of the five who received specific 
serum recovered, while both of those who did not receive it died. 

The most interesting group of cases revealed by this study are those in 
which a second pneumonia, caused by another type of pneumococcus, oc- 
curred. Finland and Winkler * made an extensive study of recurrences of 
pneumonia. They pointed out that such recurrences are relatively infre- 
quent, since they found only 57 instances among more than 5,000 “ typed ” 
cases. Only eight of the recurrences in this group occurred within three 
months of the original infection. Two of these eight patients received spe- 
cific serum in the original infection, both for a Type I pneumococcus pneu- 
monia. In both cases the second attack of pneumonia was caused by the 
Type I organism, the interval between attacks being one month in one case 
and one and one-half months in the other. This would indicate that recur- 
rence of pneumonia after serum therapy is very seldom encountered. From 
our own experience we would agree with this. We have not found a single 
case of recurrence among 120 patients with pneumococcus pneumonia treated 
with specific serum alone, nor among 65 patients who were given only 
symptomatic treatment. In contrast to this has been our finding of six 
cases among 339 patients treated with sulfapyridine, all of which occurred 
after an interval of less than a month. 

Hamburger and Ruegsegger * have reported the case of a patient with 
Type I pneumococcus pneumonia who was practically afebrile for 14 days 
and was about to be discharged when he was seized with another attack of 
pneumonia caused by the same organism but in a different lobe. Finland, 
Spring and Lowell® mention a patient with Type III pneumococcus pneu- 
monia who had a recurrence six months after the first attack, which had 
entirely disappeared at the onset of the second infection. 

Kneeland and Mulliken,°® after a study of the antibodies developing in 19 
patients with pneumonia treated with sulfapyridine, found an excess of anti- 
bodies by means of the precipitin test in only four cases, and in these they 
developed after one week of normal temperature. They conclude that 
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“ sulfapyridine has supplanted, at least to some degree, this part of the im- 
mune mechanism,” that is, the production of humoral antibodies. 

On the other hand, Wood and Long,’ using the mouse protection test in a 
similar study, came to the conclusion that the immune response was in no way 
altered by sulfapyridine treatment, and that the antibody response was much 
the same as that observed in untreated patients during the natural course of 
the disease. The complete study by Finland and his associates,” making use 
of several different tests to study antibody titers, both before and after treat- 
ment with sulfapyridine, is in agreement with the findings of Wood and 
Long. It seems unlikely, therefore, that sulfapyridine interferes with the 
development of humoral antibodies sufficiently to permit a recurrence of 
pneumonia. Furthermore, in the group of seven cases which we studied, 
sulfapyridine had been discontinued in all except one case when the second 
attack of pneumonia began. 

Another possible explanation of recurrence is the failure to develop local 
immunity, such as the macrophage reaction described by Robertson and his 
co-workers. They * showed that dogs were just as resistant to a second in- 
fection after recovery from one attack of pneumonia whether humoral anti- 
bodies were present or not. The one consistent finding in the dogs which 
had had a previous attack of pneumonia was the early appearance of a gen- 
eralized macrophage reaction and a marked diminution of pneumococci in the 
tissues. They later described in detail the macrophage reaction present in 
dogs *® recovering from experimental pneumonia and in humans *° recovering 
from the natural disease. They attributed the favorable outcome to the 
marked phagocytic power of the macrophages. It would be interesting to see 
whether this macrophage reaction develops as completely in patients treated 
with sulfapyridine. 

Diagnosis of recurrence of pneumonia is not difficult when the patient is 
examined at intervals and found to become free of the manifestations of the 
pneumonia and then to develop signs and symptoms of another attack. The 
sputum should be re-typed in all such cases, since a different type is usually 
present during the second infection. 

The treatment of patients with a recurrence of pneumonia after sulfa- 
pyridine treatment, is the same as if they had not had the original attack. 
four of our patients were treated with sulfapyridine alone, one with sulfa- 
pyridine and specific serum, and two received only symptomatic treatment. 

While the incidence of cases with a second hyperpyrexia due to com- 
plications of pneumonia itself seems to be unusually small in the present 
series (four cases among 339 treated with sulfapyridine), it must be em- 
phasized that, in most cases where such complications are present, the 
temperature either remains elevated, or drops only partially, never exhibiting 
a period in which the temperatures remain below 100° F. At the present 
time we are not willing to hazard the opinion that the use of sulfapyridine has 
decreased the incidence of the complications of the disease. 
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The diagnosis of such complications must be made, as always, by the con- 
sideration of the clinical course, the physical signs, roentgenograms, and 
such laboratory procedures as are necessary. The treatment depends upon 
the complication existing. 















SUMMARY AND CONCLUSIONS 


1. Among 339 cases of pneumococcus pneumonia treated with sulfapyri- 
| dine, there was a second rise in temperature in 32 cases, or 9.4 per cent. It 
appears that in seven of these patients the second fever was due to the drug, 
; in 15 it was due to relapse, in six to recurrence of pneumonia, while in four 
patients the fever was due to one of the complications typical of pneumonia. 
2. Each group has been studied separately and the distinctive features 
noted, especially those which would help in the clinical differentiation. 

3. In particular, the cases of recurrent pneumonia after sulfapyridine are 
considered to be much more frequent than among patients treated with spe- 
cific serum or treated symptomatically only. The possible mechanism for 
this phenomenon has been discussed. 
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THE TREATMENT OF PNEUMOCOCCIC PNEUMONIA 
WITH SULFAPYRIDINE* 


By WiLu1AM L. Winters, M.D., Paut S. Ruoaps, M.D., WAYNE W. Fox, 
M.D., and RENo Rost, M.D., Chicago, Illinois 


THE purpose of this paper is to report our experience with sulfapyridine 
in the treatment of 123 cases of lobar pneumonia in adults during the period 
from January 15 to May 15, 1939. During the past year many clinical 
reports on the treatment of pneumonia with sulfapyridine have appeared 
in the literature. Generally, the mortality rate has been reduced from 
25 per cent to 30 per cent to below 10 per cent. Pepper et al.’ reported 400 
cases of pneumococcic pneumonia treated with sulfapyridine with a mortality 
of 7 per cent. Gaisford* reported 400 cases with a mortality of 6.5 per 
cent. Plummer and Ensworth* reported 270 cases with a mortality of 12.6 
per cent. When those deaths occurring within the first 24 hours of hos- 
pitalization were deducted this rate fell to 8.6 per cent. Volini et al.‘ 
reported 60 cases with a mortality of 3.3 per cent. 

In this study the clinical diagnosis of pneumonia was established by the 
history and the physical examination. A roentgen-ray examination of the 
chest was obtained on approximately 50 per cent of the patients. This con- 
firmed the clinical diagnosis in all patients so studied. Routine sputum ex- 
amination and typing by the Neufeld capsule swelling reaction was made 
immediately after admission, and on all patients who failed to give a direct 
Neufeld reaction the sputum was inoculated into the peritoneal cavity of a 
mouse. The blood of all patients (but one) was cultured in buffered dex- 
trose heart infusion broth. If sputum could not be obtained and blood 
culture yielded no growth in 18 to 24 hours, lung puncture was performed. 
The free sulfapyridine blood level was determined by the Marshall method 
within 24 hours after treatment was instituted and then each alternate day. 
Blood studies were also made each alternate day. A microscopic test for 
the homologous agglutinin in the blood was determined frequently in about 
30 per cent of the patients.° All laboratory work was repeated on those 
patients who failed to respond to treatment within 48 hours. Every patient 
was examined at least once a day. 

The racial distribution of the patients observed was 94 whites and 
negroes. There were 93 males and 30 females. The youngest patient 
treated was 15 years of age, the oldest 76. The average age was 40.4 years. 
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* Received for publication December 5, 1939. 

From the Dept. of Medicine, Northwestern University Medical School and from the 
Dept. of Internal Medicine, Cook County Hospital, Chicago, Illinois. 

With the technical assistance of Dolores Lammers, B.S. 

This study was made possible through the codperation of the members of the North- 
western University Faculty, Dept. of Medicine, at the Cook County Hospital. 

The sulfapyridine was made available by Merck and Co. 
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The dose of sulfapyridine used throughout this study was as follows: 
an initial dose of 2 grams was given and repeated in four hours. A main- 
tenance dose of 1 gram was then given every four hours, day and night, 
until the temperature dropped to normal and remained so for two days. 
This was followed by 1 gram every six hours for two more days. The 
average daily dose was 5 grams. The average total dose administered was 
31.5 grams per patient. The largest amount of drug given to one individual 
was 122 grams in 22 days. In approximately the first 60 cases studied, 
sodium bicarbonate was administered in dosage equal to the sulfapyridine. 
It was then discontinued. 

Table 1 summarizes both the type incidence and the mortality of all the 
pneumococcic pneumonias treated in this study. 


TABLE I 
Type Incidence and Mortality 


Type No. Died 
Type I 37 6 
Type I] 28 2 
Type III 14 1 
Type IV 5 
Type V 1 
Type VII 16 3 
Type VIII 4 
Type X 1 1 
Type XII 1 
Type XIV 2 
Type XVII 1 
Type XVIII 1 
Type XIX 1 
Type XX 1 
Type XXII 1 1 
Type XXIII 1 
Type XXV 1 
Type XXVII 1 
Unclassified 6 

23 14 


Total 1 


Of the 123 patients with pneumococcic pneumonia there were 18 specific 
types represented. Type I accounted for 37 or 30 per cent; Type II for 
28 or 23 per cent; Type VII for 16 or 13 per cent and Type III for 14 or 
11.5 per cent. In six patients the pneumococcus was determined as the 
etiological agent but could not be typed with the 32 specific sera used. 
These are listed as “ unclassified” in table 1. 

In the group of 100 patients treated with sulfapyridine alone there were 
nine deaths, a mortality rate of 9 per cent (table 1A). Of the nine deaths, 
four occurred in less than 24 hours after admission making a corrected 
mortality of 5.0 per cent. Three of these four had bacteremia. The blood 
was not cultured in the fourth who died 10 hours after admission to the 
hospital. Bacteremia was present in 21 patients and of these five died. 
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TABLE IA 


Pneumonia Treated With Sulfapyridine Alone 


Bacteremia 


No. Died 


w 
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Type 8 2 
Type 6 ’ 
Type 2 1 
Type 

Type 

l'ype 

Type 

Type 

Type 

Type 

Type 

Type 

Type 

Type X) 

Type XXIII 

Type XXV 

Type XXVII 

Unclassified 

Total 


— — KD 
— W Ww 


ht th th te het tt ht A OD et OD 
ee tet hae tt et Gd DD 


7 


Three of the five deaths occurred within 24 hours of admission. The 
mortality rate of the non-bacteremic patients was 5 per cent. 

Table 1B analyzes the 23 cases of pneumococcic pneumonia treated with 
both sulfapyridine and serum. Six different types were represented but 
Types I, I] and VII were isolated in 19 of the 23 patients. Of the 23 
patients treated, five died. Of the 13 non-bacteremic pneumonias none 
died. Bacteremia was present in 10 patients and of these five died. Of 
the five deaths in this group of 23 patients treated with sulfapyridine and 
serum, one death occurred within eight hours and another within 30 hours 
after treatment was instituted. 

For purposes of comparison of this study there were 91 patients ad- 
mitted to the same hospital during the same period, January to May 1939, 
who received serum treatment. The mortality in this group was 10.9 per 


TABLE IB 


Pneumonia Treated With Sulfapyridine and Serum 


Bacteremia 


No. Died 
3 2 


4 1 
1 


1 
1 
1 


10 
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cent. Sixty-four patients were treated during the first 96 hours and five of 
these died. Of the 27 patients who did not receive serum until after 96 







hours, five died. 

As a control for both studies, sulfapyridine group and serum group, 
there were 89 patients admitted between January and May 1939, who re- 
ceived neither sulfapyridine nor serum. There were 22 deaths, a mortality 








: of 25 per cent. 

An analysis of the fatal cases is of particular value in pointing out 
how future failures may be avoided. The factors influencing the outcome 
of a pneumonia, irrespective of treatment are (1) duration of the disease 
before treatment, (2) age, (3) bacteremia, (4) extent of lung involvement, 
(5) alcoholism and (6) preéxisting and associated diseases, such as diabetes, 
heart disease, asthma, etc. 











TABLE II 











Sulfapyridine Alone 












24 hrs. 48 hrs. 72 hrs. 96 hrs. After 96 hrs. 
No. Died No. Died No. Died No. Died No. Died 
; = 16 ae eo 49 9 
Total 51 -— 49 9 
: Sulfapyridine and Serum 
No. Died No. Died No. Died No. Died No. Died 
5 1 7 1 4 1 6 3 
7 2 








When sulfapyridine was started after the fifth day of the disease its 
efficacy was markedly decreased. Of the 55 patients in whom treatment 
was begun after the fifth day, 12 died. Of the 68 patients in whom treat- 
ment was begun before the fifth day only two died. . This delay in treatment 
is probably the most important single factor in prognosis and is rarely ever 
controlled by the physician. Further education of the public is the only 
hope of giving patients adequate treatment earlier in their illness. 











TABLE III 
Effect of Age 













itt 0-20 20-30 30-40 40-50 50-60 Over 60 
AB No. Died No. Died No. Died No. Died No. Died No. Died 
Bacteremia 1 — 3 1 7 — 7 2 6 3 8 4 
Non-Bacteremia 10 — 19 — 28 1 14 1 10 1 10 1 f 
Mortality - ; 7 







- 4.5% 3% 14.3% 25% 279 











The next factor influencing mortality in this study was age (table 3). 
In the group treated with sulfapyridine alone there were 56 patients under 
40 years of age with two deaths while over 40 years of age there were 44 
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patients with seven deaths. In the sulfapyridine and serum group there were 
12 patients under 40 years of age with no deaths while over 40 years of 
age there were 11 patients with five deaths. 


TABLE IV 


Extent of Lung Involvement 


1 Lobe 2 Lobes or More 


No Died 


Sulfapyridine 7 33 6 
Sulfapyridine and Serum 7 4 
Total 40 10 


25% 


The extent of lung involvement is also of prognostic value (table 4). 
Of 83 patients in this study who had only one consolidated lobe there were 
four deaths, while of 40 patients with two lobes or more consolidated there 
were 10 deaths. Usually the extent of lung involvement parallels the dura- 
tion of the disease before treatment is begun and is therefore controllable 
only through obtaining medical care earlier in the course of the illness. 

Invasion of the blood stream by the pneumococcus during the course of 
lobar pneumonia occurred in 31 of the 123 patients in this series. When 
it did occur it was a serious prognostic sign as indicated by tables 1A and 
1B. Of 31 patients with bacteremia there were 10 deaths while of 92 non- 


bacteremic patients there were only four deaths. Persisting bacteremia or 


bacteremia appearing late in the course of illness occurred most commonly 
with a spreading infection. Failure of a patient to respond within 24 hours 
to treatment with sulfapyridine, serum or both was commonly due to an 
invasion of the blood stream by the pneumococcus. 

In the Cook County Hospital as in other large municipal and county 
hospitals alcoholism is commonly associated with lobar pneumonia (table 5). 
In this series of 123 patients treated with sulfapyridine 26 gave a history 
of being moderate to heavy drinkers. Of these 26, nine died. Of the 26 
alcoholics, twelve had positive blood cultures. Eight of the 12 died. De- 


TABLE V 
Effect of Alcohol 


Sulfapyridine Sulfapyridine and Serum Total 


No. Died No Died N« Died 


Alcoholics 
Bacteremia 
Non-Bacteremia 
Total 

Non-Alcoholics 
Bacteremia 
Non-Bacteremia 
Total 
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lirium tremens occurred in seven patients. Six of the seven died. Of the 
14 non-bacteremic alcoholics there was one death. In the non-alcoholic 
group of 97 patients, nineteen showed a positive blood culture but only three 
of the 19 died. Two deaths occurred in the 78 non-alcoholics with negative 


blood cultures. 










ASSOCIATED AND PREEXISTING FACTORS 





Heart disease was encountered in 13 patients. Fatal cardiac failure 
occurred in three of these, all of whom had arteriosclerotic heart disease with 
auricular fibrillation. Two patients with rheumatic heart disease, one de- 
compensated, were successfully treated. Paroxysmal auricular fibrillation 
was noted once and did not influence the course of the disease. 

Surgical procedures had been done prior to the onset of the pneumonia 
in three patients. In two of the patients colostomies had been performed 
while the other was under treatment for a cerebral concussion. All were 









successfully treated. 

Cirrhosis of the liver was encountered once and was complicated by 
ascites, jaundice, esophageal varices, anemia, alcoholism and coronary 
sclerosis. ‘This patient received 8.5 grams of sulfapyridine and had a level 
of 5.0 mg. per cent of free sulfapyridine in his blood. Death occurred 
36 hours after admission. 

Asthma was present in four patients. Of these, two were 69 years of 
age and had positive blood cultures. Both were alcoholics and died in 8 and 
30 hours of admittance respectively. 

Epileptic seizures were seen in two patients but five gave a history of 
epilepsy. One death occurred in this group, the patient dying soon after 
an epileptic attack. 

A positive blood Kahn test was present in four patients. All recovered. 

Tuberculosis was associated with pneumonia in one patient. Type II 
pneumococci and tubercle bacilli were recovered from the sputum. The 















patient recovered. 

Otitis media was observed in three patients, all with negative blood cul- 
tures. All were of the chronic type with an acute exacerbation. The 
etiological agent in two of the three was the streptococcus. 









ANALYSIS OF THE FATAL CASES 






The most common complicating factor in the 14 fatal cases was delay 
in treatment (table 6). In only two of these was treatment begun before 
the fifth day of illness. In one, treatment was begun on the third day and 
in the other on the fourth day of the illness. The next most frequent com- 
plicating factor was bacteremia which occurred in 10 of the 14 fatal cases. 
A blood culture was not obtained on one of the patients who died 10 hours 
after admission to the hospital. Multiple lobe involvement occurred in 10 
of the 14 patients. Eight of the nine alcoholics who died were bacteremic. 
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The complicating factors (represented in table 6 by abbreviations explained 
in the footnote) were much greater in the alcoholics than in the non-alco- 
holics. So also, was the extent of lung involvement and the bacteremic 
incidence. As has been pointed out by Capps‘ and Pickerell* alcohol, 
volatile and fixed anesthetics tie up the bodies’ forces of resistance per- 
mitting infection to invade and spread. 


TABLE VI 


Analysis of the Fatal Cases 


Patient Age Blood Culture 


J.B. ; negative 


G.N. positive 
T.M. positive 
E.K. positive 
J.D. S positive 


M.N. positive 


fun 
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A.H. positive 
W.M positive 
F.G. positive 
W.H. 52 positive 
S.D. not obtained 
M.U. 5 negative 
#? . positive 
M.M. . negative 
Average  & 10/14-70°, 
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* H.D.—Heart disease. AL.—Alcoholism. B.—Bacteremia. J.—Jaundice. 
lepsy. CIR.—Cirrhosis. P.E.—Pleural effusion. D.—Delirium. AN.—Anemia. 
kopenia. Hem.—Hemiplegia. 


EFFECT OF SULFAPYRIDINE ON THE CLINICAL FINDINGS 


After 12 to 36 hours of sulfapyridine therapy a precipitous drop in the 
temperature usually occurred. This happened in the presence of bacteremia, 
in spite of low leukocyte counts and in the absence of the homologous ag- 
glutinins in the blood. Associated with the drop in temperature there was 
a drop in the pulse rate, the respiratory rate became slower and the signs 
of toxicity abated. Although the improvement in the general condition of 
the patient was quite marked, very little change in the physical signs over 
the involved lung could be detected for 48 hours or more. The lung re- 
mained consolidated and seemed to undergo the changes seen in an untreated 
pneumonia. The agglutinins did not appear in the circulating blood until 
the patient manifested signs of overcoming the pneumonia. Sulfapyridine 
therapy apparently did not affect their production. In certain patients, 
treated within the first 24 hours, frank signs of consolidation never did 
appear and the signs of infection were gone within a week. With a favor- 
able response to sulfapyridine treatment the need for oxygen and other 
supportive measures was decidedly lessened. 
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EFFECT OF SULFAPYRIDINE ON COMPLICATIONS 


Bacteremia occurred in 31 patients. Persistent bacteremia in spite of 
active sulfapyridine treatment was observed in two patients. One patient 
had five positive blood cultures during 15 days of sulfapyridine therapy 
during which time the amount of free sulfapyridine in the blood varied 
from 4.0 mg. per cent to 7.8 mg. per cent with an average of 5.6 mg. per 
cent. This patient died on the fifteenth day after treatment had been begun. 
Another patient had four positive blood cultures in succession over a period 
of 11 days during which time the amount of free sulfapyridine in the blood 
ranged from 1.25 mg. per cent to 5.25 mg. per cent with an average of 2.8 
mg. per cent. A negative blood culture was obtained on the thirteenth day 
of treatment. This patient developed an empyema but eventually recovered. 

Empyema was observed in four patients and the type pneumococcus iso- 
lated from the pus corresponded to the type pneumococcus found in the 
sputum. All four patients had positive blood cultures. The types repre- 
sented were Type I, Type II (twice) and Type III. With continued sulfa- 
pyridine treatment and repeated chest aspirations the septic course was 
lessened but all four eventually required surgical drainage. All recovered. 

Sterile pleural effusions occurred in eight patients, three with positive 
blood cultures and five with negative blood cultures. The response to con- 
tinued sulfapyridine treatment and repeated chest aspirations was favorable 
in all patients. Repeated studies on the pleural fluid aspirated failed to 
yield any organism. 

Delayed resolution was seen in nine patients, six with bacteremia and 
three without. All were confirmed by roentgen-ray. Clinically, two of 
these patients appeared entirely well but the others developed a fever of 
from 101 to 103° F. which persisted for several days and subsided gradually 
and spontaneously. The rise in temperature often followed an afebrile 
period of from 2 to 4 days. 

Other complications which occurred were acute arthritis once, acute 
parotitis once, pronounced hypochromic anemia three times and jaundice 
once. 
CONCENTRATION OF FREE SULFAPYRIDINE IN THE BLoopD 

With the dosage used, an average level of from 4 to 6 mg. per cent of 
free sulfapyridine was maintained in the blood. The highest level obtained 
was 15.0 mg. per cent, the lowest 1.0 mg. per cent. Although it seemed 
desirable to obtain a blood level of 4 to 6 mg. per cent a good therapeutic 
response was noted with levels as low as 1.0 to 3.0 mg. per cent. No 
definite correlation could be made between the free blood sulfapyridine level 


and the clinical response. 
SULFAPYRIDINE REACTIONS 


As reported by others we encountered sulfapyridine reactions (table 
7). The following occurred: 
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Gastrointestinal Symptoms. Nausea, vomiting and anorexia were the 
most common symptoms seen during sulfapyridine treatment but were 
seldom severe enough to warrant cessation of the drug. Nausea was 
present in 47 patients, vomiting in 25. In five patients, however, the 
vomiting was of such a degree that the drug was stopped. In about 50 per 
cent of the patients sodium bicarbonate was given and there seemed to be 
little effect on the prevention of the above gastrointestinal symptoms. The 
absorption of sulfapyridine, as evidenced by the sulfapyridine blood levels, 
remained essentially the same as when sulfapyridine was taken orally without 
sodium bicarbonate. The administration of oxygen has been used success- 
fully in the control of nausea and vomiting due to sulfapyridine.’ In our 
study, however, these symptoms persisted in spite of oxygen administration. 
The number of patients observed is too small to be of significance. 

Cyanosis. This developed in 12 patients and did not seem to bear any 
relationship to the degree of therapy. Until spectroscopic studies of the 
blood, and blood oxygen studies are made this sign may be questioned since 
cyanosis is part of the pneumonic picture. 

Fever and Rash. One of the most distressing sulfapyridine reactions 
encountered was fever. In five patients a sulfapyridine fever was diagnosed. 
The fever usually occurred after 5 to 7 days of treatment, often after an 
afebrile period when the patient appeared clinically well. The duration of 
the fever varied from two to four days and ranged from 101 to 103° F. 
In two patients the fever developed when sulfapyridine was resumed after 
an interruption of two to three days which followed the initial course of 
several days. In all patients that showed fever and one that did not, a 
maculo-papular morbilliform rash appeared over the torso, arms, hands, legs 
and occasionally on the mucous membranes of the palate, tongue and 
pharynx. Both the fever and the rash disappeared after the drug was 
stopped. 

Anemia. An acute anemia developed in one patient who had received 
35 grams of sulfapyridine. Jaundice was noted. Clinically, this patient 
presented the picture of an hemolytic anemia but blood studies failed to cor- 
roborate this contention. Recovery occurred after stopping the drug and 
giving multiple blood transfusions. 

Leukopema. Although no fatal granulocytopenias developed, in four 
patients an initial high leukocyte count (12,000 or more) fell below 4000. 
One fell to 1600 and another to 1900. All recovered when the drug was 
stopped. In three cases with an initial low leukocyte count (below 4000) 
a leukocytosis developed with the administration of the drug. An initial 
leukopenia was not a contraindication to sulfapyridine therapy. 

Cerebral Manifestations. An occasional patient showed symptoms of 
lassitude and headache which could be traced directly to sulfapyridine ad- 
ministration. 

Other Toxic Manifestations. We observed one patient who developed 
a nitrogen retention, one an unexplained hematuria with abdominal pain and 
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one a severe diarrhea. All recovered and the symptoms subsided when the 
drug was stopped. 

TABLE VII 
Sulfapyridine Reactions (123 patients) 
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SUMMARY AND DISCUSSION 


During a period of four months, January 15 to May 15, 1939, 123 
patients with pneumococcic pneumonia were treated with sulfapyridine. 
Mortality was 11.4 per cent. In a group of patients who received neither 
sulfapyridine nor anti-pneumococcus serum, mortality was 25 per cent. 
Analysis of the 123 treated patients shows that sulfapyridine was effec- 
tive against all types of pneumococci encountered (18 types) and that its 
use was relatively safe. No deaths could be attributed to sulfapyridine treat- 
ment. Nausea and vomiting occurred frequently (35 per cent) but was 
serious enough to necessitate discontinuation of treatment in only 4 per cent. 
A study of the fatal cases indicates that the most important factor in 
prognosis was delay in treatment. Next in order of importance were age, 
extent of lung involvement, bacteremia and alcoholism. During most of 
this study serum was not administered until it appeared obvious that sulfa- 
pyridine alone was inadequate as indicated by the continued fever and pros- 
tration, persistent bacteremia and spread of the pneumonia to other lobes. 
Toward the end of the study, however, it was felt that under certain con- 
ditions serum should be given at once. These conditions were duration of 
the pneumonia of four days or more, age over 40, involvement of more than 
one lobe, alcoholism and evidence of beginning septic complications or the 
presence of associated diseases such as diabetes, heart disease, etc. When 
serum was used the initial dose was 200,000 units or more, larger doses being 
given when more than one of the above mentioned factors were present. 
Repeated administration of serum was dependent on the appearance of the 
patient and on the presence or absence of agglutinins in the patient's blood. 
We now also feel that whether any of the above mentioned factors are 
present or not, patients whose admission blood culture is positive should be 
given serum unless there has been striking improvement to sulfapyridine in 
the short interval elapsing from the time the blood is drawn for culture to 
the time the positive blood culture is observed. 
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While there will continue to be a small number of fatal cases, the goal 
should be to lower this “ irreducible minimum ”’ to below 5 per cent. This 
probably can be achieved through the persistent application of the principles 
of treatment outlined above. 
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ACQUIRED HEMOLYTIC ICTERUS* 
By Wituts M. Fow ter, M.D., Jowa City, Iowa 


HEMOLYTIC icterus, in its literal sense, is a term so broad and inclusive 
that it may embrace a wide variety of conditions in which there is hemolysis 
of the erythrocytes and anemia. By common usage the term is applied to a 
more specific entity characterized not only by increased hemolysis and anemia, 
but by splenomegaly, increased fragility of the erythrocytes and evidences of 
bone marrow stimulation. This disease has been subdivided into the familial 
or congenital (Chauffard-Minkowski) type and the acquired (Hayem- 
Widal) type. The former represents a definite, clear-cut, clinical entity, 
whereas there is a diversity of opinion as to whether or not the acquired form 
should be so recognized. There are many who feel the term “ acquired 
hemolytic icterus ” should be eliminated, believing that all such cases are in 
reality manifestations of the familial or congenital form, and that there is a 
latent, inherent tendency of the erythrocytes in these individuals to hemolize, 
requiring only some infectious, toxic, or metabolic disturbance to bring this 
to light.» * A diagnosis of acquired hemolytic icterus has been made in 
many cases only to find on further investigation that mild and heretofore 
unrecognized symptoms of the disease have been present in other members of 
the family, or to have siblings who previously had shown no evidence of the 
disease subsequently develop typical hemolytic icterus. Undoubtedly most 
cases of primary hemolytic icterus are of the familial or congenital type. 

Thompson * has divided hemolytic icterus into “ typical” and “ atypical ” 
forms. ‘The typical cases include those of the familial or congenital type 
together with those showing the characteristic findings of increased fragility, 
microcytosis, and splenomegaly regardless of whether or not a familial ten- 
dency can be detected. The “atypical’’ form embraces a rather hetero- 
geneous group of conditions with acholuric jaundice. Watson‘ has sepa- 
rated his cases into microcytic and macrocytic types. The microcytic group 
embraces the familial or congenital type, whereas the macrocytic group in- 
cludes the secondary or acquired cases. It is interesting to note that all of 
his cases of the acquired macrocytic variety were associated with other dis- 
eases and none was idiopathic. 

The clinical features of acquired hemolytic icterus are reputedly similar 
to those of the familial or congenital type with certain minor variations.” ® °° 
The clinical picture commonly accepted as being typical is as follows. The 
disease usually makes its appearance after puberty, most frequently in early 
adult life, but occasionally in childhood. The onset may be gradual or it 
may be sudden with pain in the left upper quadrant, or with a rapidly de- 
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veloping jaundice, anemia, fever, and prostration. A sudden onset is re- 
ported to be more common in the acquired than in the familial form, and the 
“crises of deglobulization ” more frequent and more severe. ‘The spleen is 
usually enlarged, but the size varies from time to time and tends to in- 
crease in size with the severity of the hemolytic crises. The anemia varies 
in its severity and erythrocyte counts below one million are common. The 
The reticulocytes are increased to a 


color index remains at about one. 
variable degree. An increased fragility of the erythrocytes is usually 
present but frequently this is not as marked as in the familial form and there 


are many cases in which the fragility is within normal limits. The presence 
in the blood of autoagglutinins has been reported but is not specific for this 
disease.” *° The course is frequently more rapid than in the familial form 
and there is a tendency for the condition to become worse with advancing 
age. The principal differences in the clinical course that supposedly dis- 
tinguish the acquired from the familial form are the onset in later life, a 
more rapid course, less marked or a complete absence of changes in the fragil- 
ity of the erythrocytes, and a smaller percentage of reticulocytes. The ac- 
quired form has been subdivided into two groups, those which are idiopathic 
in origin and those which are secondary to other diseases. In the latter 
group, acquired hemolytic icterus has been found associated with syphilis, 
malaria, tuberculosis, ischiorectal abscess, septicemia, and other infections, 
as well as with leukemia, cirrhosis of the liver, and pregnancy.* 

We have preferred to retain the term acquired hemolytic icterus and have 
collected from the records of the University Hospital 13 such cases. An 
analysis of these corroborates some of the features which have been consid- 
ered as characteristic but does not substantiate others. The significant 
points in the findings and history of these patients are given in.table 1. 
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Fragility determinations were made by suspending the cells in varying 
degrees of hypotonic saline and for routine use the highest percentage of 
saline was 0.5 per cent. In some instances additional tubes were set up to 
carry the determinations above this figure. Unfortunately, in others, no 
additional tubes were used so that the extent of the increased fragility above 
0.5 per cent was not determined in all. 

In none of these patients was any family history of a similar or related 
condition obtained. In four, the disease was associated with pregnancy and 
in all of these it presented a very mild course so that no treatment for the 
hemolytic icterus was necessary. Case 1 was discharged from the hospital 
before delivery and although the manifestations of the hemolytic anemia had 
not completely subsided at this time, her condition was improving rapidly. 
In cases 2 and 3 the manifestations persisted until delivery but rapidly sub- 
sided thereafter. Case 2 had been jaundiced with each of three preceding 
pregnancies and the jaundice had promptly disappeared after each delivery. 
She had had no manifestations of the disease except during the pregnancies 
but it is not known whether or not the increased fragility persisted during the 
intervals. In case 3 there was a mild toxemia of pregnancy with albu- 
minuria and edema but this was not present in the others and we have noted 
no association between toxemia of pregnancy and hemolytic icterus. In 
case 4 the manifestations of hemolysis and anemia appeared two weeks after 
a normal pregnancy and delivery and upon admission to the hospital seven 
weeks later the symptoms were subsiding. She still presented a marked 
reticulocytosis, polychromatophilia, bilirubinemia, jaundice and splenomegaly. 
Because of the high color index, the possibility of pernicious anemia of preg- 
nancy was considered, but the normal gastric acidity in the presence of the 
other findings was more suggestive of hemolytic icterus. There was a his- 
tory of a similar episode during a preceding pregnancy at which time the 
jaundice disappeared spontaneously after an abortion at five months. The 
clinical course in all of these cases was relatively benign and except for case 4 
a spontaneous recovery ensued after delivery. This is in accord with other 
reports of hemolytic icterus in pregnancy.’ *» *° 

The hematological features of these cases were not identical. The sat- 
uration index was low in all. The volume index and color index were ele- 
vated in case 4 but low in the other two on whom the determinations were 
made. Case 4 did not correspond to the primary anemia of pregnancy 
because of the increased fragility, the high reticulocytosis, and the presence 
of a normal gastric acidity. The other cases were hypochromic and micro- 
cytic in type and although an increased fragility has been demonstrated in 
certain cases of hypochromic anemia of pregnancy, this condition does not 
present the jaundice, bilirubinuria, and spontaneous reticulocytosis. 

The importance of infection as an etiological or precipitating factor is 
difficult to evaluate. It may be of significance that “flu” preceded the 
onset in one patient, in whom the jaundice and anemia developed im- 
mediately thereafter. One case (case 5) was associated with bronchiectasis. 
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This patient had also been jaundiced with a preceding pregnancy, but the 


jaundice subsided when this was terminated. A similar reaction to both 


infection and pregnancy would suggest a latent hemolytic tendency appearing 
with various types of stimulli. 

In case 8 a carcinoma of the lip without evident metastases was present 
but it seemed doubtful if this could be considered as the etiology. In the 
remaining cases no etiological factor could be ascertained. No essential 
differences were noted between the secondary and the idiopathic cases in 
respect to their acuteness or their course. 

In three cases an irregular febrile reaction was present. The fever was 
highest in case 7 in which it reached 105 degrees. Case 6 had a rapid 
course with irregular spikes of temperature but following splenectomy the 
temperature subsided to normal. Case 8 was less acute and the febrile 
reaction was less marked. The course of the disease was mild in all but 
four cases, and in only three could the disease be said to have progressed 
more rapidly than is common in the familial form. Repeated episodes of 
jaundice were not as pronounced as is common in the familial form of the 
disease and recurrences were present in only four cases (cases 5, 7, 11 and 
13). In this respect, our cases differ from many of the reports, in that the 
recurrences and the “ crises of deglobulization ’’ have not been more severe 
than those encountered in the familial form. 

Splenectomy was performed in two cases and in both of these the im- 
mediate response was good. In one instance the fragility of the erythro- 
cytes was definitely decreased after the operation although it did not return 
to normal. The operation had no effect on the fragility of the erythrocytes 
in the other case. Neither patient has shown any evidence of increased 
hemolysis following the operation, and after three and four years respectively, 
both are in good health. 

The dangers which accompany the giving of a transfusion to patients with 
hemolytic icterus have been mentioned incidentally by a number of 
authors,” “ ** "77° but specific attention has been directed to this feature 
by Sharpe and Davis.'* They report two cases in which transfusion reac- 
tions occurred, in neither of which was the reaction fatal. The outcome is 
not always so fortunate as is illustrated in the following case. 

Case 7. A 14 year old white girl became pale but not jaundiced two years prior 


1 


to her admission to the hospital and one year later she had a similar episode. Re- 
One week before admission she became 


covery on both occasions was satisfactory. 
been no fever, 


nauseated and vomited and was found to be anemic. There had 
chills, hemorrhages, or purpura. There was no family history suggestive of hemo- 
lytic icterus. Examination revealed a pale, icteric girl with no lymphadenopathy but 
the spleen extended to the level of the umbilicus. The blood showed 5.5 gm. of 
hemoglobin, 1,230,000 erythrocytes, and 12,500 leukocytes with a definite shift to 
the left. Hemolysis of the erythrocytes began at 0.46 per cent saline and was com- 
plete at 0.40 per cent saline, representing a slight increase in the concentration at 
which hemolysis was complete. There were 26.4 per cent reticulocytes. The smear 
showed a macrocytosis and polychromasia. 











1842 WILLIS M. FOWLER 


It was extremely difficult to find suitable donors for blood transfusions as ag- 
glutination appeared with most of the bloods selected for cross matching. Satis- 
factory cross matchings were eventually obtained and she received six transfusions of 
apparently compatible blood. Although no immediate reaction occurred, the jaundice 
and anemia increased more rapidly after these were given and death occurred 10 
days after the first transfusion. 

At autopsy the spleen was large (730 grams), dark red in color, and the liver 
showed increased iron pigmentation and bile stasis. The gall-bladder contained a 
few calculi. The bone marrow of the mid femur was deep red in color and was 
hyperplastic on microscopic examination. In the spleen the sinusoids were distended 
with blood and evidences of erythropoiesis were present. The findings were those 
of increased hemolysis and erythropoiesis, and the pathological diagnosis was hemo- 


lytic icterus. 


Prior to the transfusions in this patient, pallor-and anemia had been the 
most conspicuous features, whereas after these were given, jaundice became 
increasingly more prominent. The erythrocyte count dropped steadily re- 
gardless of the added blood. It seemed that the administration of trans- 
fusions not only led to hemolysis of the transfused blood but also accelerated 
the rate of hemolysis of the patient’s own blood. Anuria and uremia were 
not present and a careful study of the kidneys did not show pigment infarcts 
but as Witts’*® has emphasized, hemolytic transfusion reactions may be 
directly fatal without leading to uremia. 

A second case, almost identical to the preceding one, presented the same 
difficulties in finding a suitable donor and did not receive a transfusion be- 
cause no satisfactory cross match could be obtained. Over 70 donors of the 
proper blood group (Group IV Moss, A B Landsteiner) were cross matched 
but none was found compatible. 


Case 13. A white female, aged 8, had shown an increasing weakness for 10 days 
and was sent home from school by the nurse because of anemia. She was given liver 
extract with no benefit, and the home physician attempted to give a transfusion, but 
could find no blood in 21 donors which would cross match with the patient’s. There 
was no bleeding, rash, or diarrhea. The family history was entirely negative. On 
admission the child was extremely pale with a slight icterus, an enlarged spleen, 
and a barely palpable liver. The hemoglobin was 5.1 grams, the erythrocyte count 
920,000, and the leukocyte count 8,700. The differential count showed a distinct shift 
to the left in the granulocytic series. The smear showed a macrocytosis and poly- 
chromasia of the erythrocytes, and the fragility was slightly increased, hemolysis 
beginning at 0.48 per cent saline and was complete at 0.38 per cent. There was a bili- 
rubinemia of 4.7 mg. per cent, and the Van den Bergh reaction was _ indirect. 
There were 15.2 per cent reticulocytes, and 9 nucleated erythrocytes were found per 
100 leukocytes. 

The patient ran an irregular febrile course in which the temperature occasionally 
reached 102 degrees. Her condition improved somewhat and she went home, but 
returned to the hospital from time to time and at the last examination the blood 
showed 11 gm. of hemoglobin, and 3,950,000 erythrocytes. A blood transfusion was 
thought advisable, but a satisfactory cross match could not be obtained, although over 
50 donors were tried. A splenectomy was advised, but the patient died at home with- 
out the parents giving consent to the operative procedure. 

Serological examination revealed a negative Wassermann reaction but a positive 
Kahn. There was no clinical evidence of syphilis in the patient nor in either of the 
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parents, both of whom had negative Wassermann and Kahn tests. Antisyphilitic 
therapy had no effect on the course of the disease and the Kahn reaction was thought 
to be a false positive. No difficulty was encountered in doing erythrocyte counts and 
no evidence of auto-agglutination was detected. 


There is a possibility that these two patients may have had familial 
hemolytic icterus in spite of the negative family history, but certain other 
features are against this assumption. The course in both was more rapidly 
progressive than is usual in the familial form, and in both patients the 
anemia, rather than jaundice, was the outstanding feature. The fragility 
of the erythrocytes was but slightly increased. In both cases extreme dif- 
ficulty was encountered in finding a suitable blood donor, and in the second 
case this was never accomplished. The principal objection to the diagnosis 
of acquired hemolytic icterus is the age of onset, but if one admits the pos- 
sibility of there being an acquired form, this is not an insurmountable ob- 
jection. Because of the age of the patients, the diagnosis of the acquired 
form of hemolytic icterus is less secure than in the other patients. 

The difficulties encountered in cross matching bloods for transfusion in 
these two patients agree with previous reports and the end result of the 
transfusions in case 7 illustrates the dangers which may be encountered in 
this procedure, and lends some indirect evidence to the belief that hemolysins 
are present in the blood serum. Spherocytosis was not noted. Repeated 
transfusions were given to other cases in this series without reactions and 
with good results. In the entire group four received transfusions. In 
addition to the above fatal reaction, a second case (case 6) had a hemolytic 
reaction with deepening jaundice after a transfusion but recovered satis- 
factorily and a splenectomy was performed later. In the other two cases 
there were no untoward effects from the transfusions. These results in- 
dicate that although transfusions must be given with extreme caution to 
these individuals the diagnosis of acquired hemolytic icterus is not an ab- 
solute contraindication to transfusion. 

The following case is presented in detail because of certain unusual 
features. 

Case 12. A 69 year old, white male was operated upon for appendicitis 23 years 
before and had two subsequent operations for intestinal obstruction. He was ad- 
mitted to the hospital because of jaundice and pain in the right upper quadrant of the 
abdomen. Roentgenograms of the stomach and colon were negative, but chole- 
cystograms revealed a non-functioning gall-bladder. At operation the gall-bladder 
was normal except for massive adhesions. Postoperatively the patient became more 
deeply jaundiced. Prior to operation there were 14.9 gm. of hemoglobin, the erythro- 
cytes numbered 4,300,000, and the leukocytes 9,800. Following operation a leuko- 
cytosis of 61,500 developed, with a distinct shift to the left and an occasional nucleated 
erythrocyte. No other evidence of infection could be found except an irregular 
fever which gradually subsided to normal. The jaundice disappeared, but the leuko- 
cytes were persistently above 20,000. The erythrocyte count dropped to 2,170,000 
during the period of icterus. Five months later he returned to the hospital because 
of weakness and pain in the back. There were marked pallor and slight icterus. 
The spleen was not enlarged, but the liver edge was just palpable. There were 9 
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gm. of hemoglobin, the erythrocytes numbered 3,000,000, and there were 18,000 
leukocytes. The smear showed a definite macrocytosis. Hemolysis of the erythrocytes 
began at 0.5 per cent saline, and was complete at 0.38 per cent saline. There was a 
reticulocytosis of 7.2 per cent and 5 mg. per cent bilirubinemia. A sternal biopsy 
showed hyperplasia of the bone marrow with a normal distribution of the various cells 
without overgrowth of any particular type. No evidence of leukemia could be 
found. During observation in the hospital the jaundice disappeared and the leuko- 
cytes dropped to 15,100. Two years later he returned to the hospital because of 
weakness. He had a slight degree of jaundice. The spleen was definitely enlarged 
at this time and the liver was 3 cm. below the right costal margin. The smear 
showed anisocytosis and a definite macrocytosis. The fragility was increased to 
0.5 per cent saline and there were 14.4 per cent reticulocytes. The gastric juice con- 
tained a normal amount of acid. The reticulocytes were not increased by the ad- 
ministration of liver extract intramuscularly. 














The splenomegaly, reticulocytosis, anemia, and increased fragility of the 
erythrocytes are in keeping with the diagnosis of hemolytic icterus. The 
increased leukocytic count which developed with the anemia during the post- 
operative period is of interest. A diagnosis of leukemia was not substan- 
tiated by the clinical or hematological features, nor by biopsy of the sternal 
bone marrow, and after three years of intermittent observations, no evidence 
of leukemia appeared. A leukocytosis is present in many cases of hemolytic 
icterus, but usually not to this degree in the adult. 

There are many features that are common to all forms of primary hemo- 
lytic anemia and the placing of a particular case in a distinct group is often 
times difficult, particularly if it is slightly atypical. The acute hemolytic 
anemia of Lederer*”*° or Brill® may be almost indistinguishable from 
hemolytic icterus of the familial or the acquired form.** It does not present 
any change in the fragility of the erythrocytes but this may be lacking in 
hemolytic icterus. It presents a high fever but this may be present in the 
crises of hemolysis in hemolytic icterus so that differentiation of the two 
diseases may be difficult. It is important, however, that the differentiation 
be made if possible inasmuch as transfusions are specific in the treatment 
of acute hemolytic anemia whereas they are dangerous and must be given 
with extreme caution in acquired hemolytic icterus. 

There are many chemicals that may produce hemolysis of the erythro- 
cytes and it is at times difficult to evaluate the part they have played in 
producing an anemia. ‘The exposure to amyl acetate in the following case 
was very slight but it cannot be said with certainty that it was innocent. 
The diagnosis lies between acquired hemolytic icterus, acute hemolytic 
anemia (Lederer) and a secondary hemolytic anemia from chemicals. 
There are obvious objections to each of these and the case illustrates the 
difficulties encountered in the differential diagnosis of hemolytic anemias. 

























A white male aged 27 first noticed weakness in July 1934. One month later he 
was so weak that he was unable to work and shortness of breath and palpitation were 
prominent. It was noted at this time that he was very pale and slightly jaundiced. 
The weakness progressed so that in November he was confined to bed for ten days. 
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The symptoms persisted and in February 1935, he became so weak that he was unable 
to sit up. He was admitted to the hospital February 21 because of these complaints. 
He stated that he had occasional attacks of diarrhea lasting for two to three days and 
that two years previously he had had a spell of weakness and pallor similar to the 
present illness but of shorter duration. He had worked as a mechanic for several 
years and had sprayed some lacquer which contained amyl acetate. After becoming 
weak he stopped work but the weakness persisted for seven months after he was in 
any way associated with this chemical. Although it cannot be entirely disregarded, 
we feel that the exposure to paint in this case was not the etiological factor in produc- 
ing the hemolysis. 

Examination revealed the patient to be very drowsy and weak and to have a 
marked pallor and slight icterus. The tongue was not atrophic and the gums were 
not infiltrated. There was no lymphadenopathy. The pulse rate was rapid, the pre- 
The liver edge 


cordial impulse was prominent and a systolic murmur was audible. 
There were 


was below the right costal margin, but the spleen was not enlarged. 
no neurological changes. 

On admission the patient had 1.8 grams of 
and 7, 750 leukocytes. <A differential count showed 47 per cent segmented neutrophiles, 
29 per cent band neutrophiles, 3 per cent myelocytes, 16 per cent lymphocytes, and 
There were eight nucleated erythrocytes per 100 leukocytes. 


hemoglobin, 1,300,000 erythrocytes 


5 per cent monocytes. ) 
There was marked anisocytosis and poikilocytosis. The platelets were present in 
normal numbers, the fragility of the erythrocytes was normal and the clot retracted 
normally. The bleeding, coagulation and prothrombin times were normal. The 
hematocrit was 8.5 per cent and there were 5.8 per cent reticulocytes. The color index 
was 0.46; the volume index 0.8, and the saturation index 0.57. The gastric acidity was 
normal. The Van den Bergh showed 3.8 mg. per cent bilirubinemia. The Wasser- 
mann reaction was negative. The plasma proteins and blood nitrogen were normal. 

He received two transfusions of 500 c.c. each, and iron and ammonium citrates, 
1 gram three times a day. The hemoglobin increased to 7.8 grams and the erythro- 
cyte count to 4,500,000. The slight continuous febrile reaction which he had at the 
time of admission subsided and the bilirubinemia returned to normal. 

When examined six months later there were 9.6 grams of hemoglobin: the 
hematocrit was 36.5 per cent, and there were 4,650,000 erythrocytes 


An occasional case of pernicious anemia with somewhat atypical mani- 
festations may at times suggest acquired hemolytic icterus. The following 


case presented an unusually high temperature and a very sudden onset for 


pernicious anemia. Liver extract had been given prior to his admission to 
the hospital and he entered with an elevated reticulocyte count. The most 
unusual feature was the persistence of the reticulocytosis at a high level for 
20 days. In view of the family history it was believed that this patient had 
an atypical form of pernicious anemia although some features suggested 
an acute hemolytic anemia. 

A white male, aged 26, was perfectly well until three weeks prior to his admis- 
sion to the hospital. At this time he noted listlessness, lack of pep, shortness of breath 
on exertion, and palpitation. There had been some loss of appetite and he had lost 15 
pounds in weight. The mouth had been sore at intervals for several months but there 
was no soreness of the rectum. Jaundice was noted by his home physician at the 
onset of the illness. He had noticed a chilly sensation at intervals during his illness. 
There was no numbness or tingling of the hands or feet. The past history was 
negative. The patient’s father had died of pernicious anemia. 
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Examination revealed a marked pallor and slight icterus of the skin and sclerae. 
The fundi showed a typical anemic retinitis with many hemorrhages. The tongue was 
a deep red color but showed no evidence of atrophy. There was no lymphadenopathy. 
The lungs were clear. There was a systolic haemic murmur over the precordium. 
The spleen extended 2 cm. below the costal margin and the liver edge was just 


palpable. 
The blood showed 4.0 grams of hemoglobin, 1,000,000 erythrocytes, and 2,500 


leukocytes. A differential count showed 20 per cent neutrophiles, 68 per cent lympho- 
cytes, 6 per cent monocytes, and 6 per cent nucleated erythrocytes. There were 
marked anisocytosis, poikilocytosis and macrocytosis and the fragility of the erythro- 
cytes was decreased. The platelets were diminished. The hematocrit was 14.5 per 
cent and there were 18.4 per cent reticulocytes. The color index was 1.4 and the 


The temperature at the time of admission was 105 degrees. The 


volume index 1.7. 
There 


Van den Bergh showed 3 mg. per cent bilirubinemia with a biphasic reaction. 
> 


was a complete achlorhydria. 

The patient had received liver extract intramuscularly for the two days preceding 
admission and he continued to receive it during his stay in the hospital. The reticulo- 
cyte response was not characteristic in view of the fact that 23 days after the insti- 
tution of liver therapy there was still a reticulocytosis of 20 per cent. 

The fever subsided gradually and became normal on the ninth hospital day and 
the laboratory evidences of thrombopenic purpura had disappeared by the thirteenth 
day. He was discharged after 20 days in the hospital with a hemoglobin of 9 gm., 
3,670,000 erythrocytes, and 4800 leukocytes. 


With the exception of the cases of familial or congenital hemolytic ic- 
terus, an accurate classification of the hemolytic anemias in the adult is ex- 
tremely difficult and such cases present some of the most puzzling problems 
in the field of hematology. The barriers erected for the subdivision of the 
hemolytic anemias are arbitrary and in many instances will subsequently be 
found to be erroneous. We have, however, elected to retain the term ac- 
quired hemolytic icterus to accommodate certain of these cases with no 
evident familial tendency and with certain atypical features which are not 
characteristic of the familial type. It is a distinct possibility that all such 
cases are actually of the familial type but in the present state of our knowl- 
edge in regard to the etiology and pathological physiology it seems best to 
retain the term. 

Certain of these cases pursue a mild course, such as those that we en- 
countered in association with pregnancy, and in this group no specific therapy 
is indicated. The course was also mild in some of the idiopathic cases so 
that in this respect the older idea that the acquired form of hemolytic icterus 
pursues a more rapid and acute course than does the familial form is 
erroneous. 

Splenectomy is advisable in certain carefully selected cases in which th« 
disease is more severe and acute. In the two instances in this series of cases 
the results were extremely satisfactory, both patients were in good health 
when last contacted and neither had had any sign of a recurrence of the 
hemolysis. It is interesting to note that a definite improvement occurred 
in the fragility of the erythrocytes after splenectomy in one case but pro- 





























ACQUIRED HEMOLYTIC ICTERUS 1847 


duced no change in the other. In retrospect it would seem advisable to 
have recommended splenectomy earlier in the course of cases 7 and 13. 

The administration of transfusions to these patients must be undertaken 
with caution, realizing that severe hemolytic reactions are prone to occur 
with an ultimate increase in the severity of the anemia. In spite of this 
danger there are instances when the risk must be accepted and transfusions 
given, but it is doubtful if they should be attempted in those instances in 
which exceptional difficulty is encountered in cross matching the bloods even 
though an apparently satisfactory donor is eventually found. The clinical 
syndrome which is now recognized as acute hemolytic anemia (Lederer or 
Brill’s anemia) presents a different problem, for in this disease transfusions 
are apparently curative. Although one fatal transfusion reaction has been 
reported in this disease,”* the procedure does not seem to be attended by the 
same risk encountered in hemolytic icterus. Unfortunately the clinical and 
laboratory features are so similar in the two conditions that differentiation 
is difficult. 

There was no relationship in these patients between the severity of the 
anemia and the degree of jaundice, and the two patients with the least 
jaundice had extremely low erythrocyte counts. Watson * has emphasized 
this feature and found no correlation between the degree of jaundice and 
the severity of the anemia except during the hemolytic crises. 

The presence of spherocytosis was not consistently present in these cases 
and macrocytosis was more frequently encountered. 

Dameshek and Schwartz * believe that since reticulocytes are larger than 
normal erythrocytes, an increase in these cells may mask an underlying 
spherocytosis and produce,a “ pseudomacrocytic’’ anemia. Since there was 
no correlation between the macrocytosis and the reticulocytosis this explana- 
tion is not applicable to this group of cases. 


CONCLUSIONS 


Observations on a series of 13 cases of acquired hemolytic icterus are 
presented. Not all of these were secondary to other diseases and it is be- 
lieved that idiopathic acquired hemolytic icterus should be considered sep- 
arately from the familial or congenital form. 

The diagnostic difficulties encountered in atypical types of hemolytic 
anemia are stressed and some of the unusual manifestations of acquired 
hemolytic icterus are emphasized. 

Splenectomy is advisable in certain carefully selected cases of acquired 
hemolytic icterus. Transfusions must be given with caution and with the 
realization that hemolytic reactions are prone to occur. 

The intensity of the jaundice does not parallel the severity of the anemia. 
The fragility of the erythrocytes is usually increased but this is not always 
accompanied by microcytosis or spherocytosis. A macrocytic type of anemia 
is frequently encountered. 
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INTRAVENOUS STREPTOCOCCIC VACCINE TREAT- 
MENT OF CHRONIC RHEUMATOID DISEASE * 


By Macniper WetHERBY, M.D., Minneapolis, Minnesota 


STREPTOCOCCIC vaccine and streptococcic derivatives have been used in 
the treatment of arthritis and rheumatoid diseases for a number of years. 
The materials injected have varied widely as to the strain or strains used, 
dosage, frequency, and route of administration. 

For the past nine years intravenous streptococcic vaccine has been used 
by us in the treatment of patients with chronic arthritis and associated 
rheumatoid complaints. These were seen at the out-patient department of 
the University of Minnesota hospital. The chief basis for use has been 
the probability that streptococci may be etiological factors in many cases 
of chronic arthritis and other rheumatoid complaints. It is granted that the 
streptococcic etiology has not been proved to the satisfaction of all investi- 
gators, and it is also granted that gonococci and probably other organisms 
will produce an arthritic process in some instances. The contributing sig- 
nificance of climate, exposure, occupation, trauma, inciting infectious proc- 
esses, age, sex, and the constitutional predisposition of the individual like- 
wise cannot be ignored. 

In a condition such as chronic arthritis, it is very difficult to evaluate 
definitely any form of therapy. The course of the disease may be charac- 
terized by periods of remission and exacerbation that are difficult to explain. 
The clinical activity may in some instances be transitory, subsiding in a short 
period of time, in others after a period of years, and in many only with death 
which is usually from some other cause. The seeming beneficial psychologi- 
cal effects of various forms of faith healing or practices closely allied, have 
been demonstrated by many striking procedures which have attracted large 
numbers of persons with rheumatoid complaints. Miraculous cures are also 
reported frequently after many types of internal and external medications. 
With these factors in mind we are submitting the evidence of our experience 
with intravenous streptococcic vaccine, realizing that the course of the dis- 
ease, the increased rest and general care associated with any procedure, and 
the psychological effect, cannot be minimized as accounting for some of the 
improvement reported. 


METHOD OF TREATMENT 


Streptococcic vaccines of various strains, both single and polyvalent, 
have been used by us in the treatment of patients with rheumatoid mani- 
lestations. The majority, however, have received a vaccine made from a 
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single strain of Streptococcus viridans (alpha). ‘The series analyzed were 
all treated with this strain, which is of low virulence and can be safely given 
in large doses. 

The vaccine has been given by the intravenous route in all instances. 
The basis for intravenous use rests on animal and human experimentation 
and has been previously reviewed by us.* The usual routine has been to 
give eight injections at weekly intervals beginning with 100 million heat 
killed organisms and increasing by 100 million each week, so that the eighth 
dose is usually 800 million. If clinical improvement has apparently been 
manifested during this period or in the four weeks following, the patient 
continues to receive 800 million every two to four weeks for a variable 
period of time, in some instances for several years or more. In many cases 
the maintenance dose will be larger, ranging from 1200 million to 2400 
million. If improvement has not been apparent following the routine in- 
jection of eight weekly injections, a further trial has been given using larger 
doses at two weekly intervals such as 1,200 million, 1,600 million, 2,000 
million and 2,400 million. If there is still no clinical benefit after these 
large doses, vaccine is discontinued as of no value. If on the other hand 
improvement has followed only after such large doses, these are continued 
at two to four week intervals and, often for several years. 


CLINICAL RESULTS 


A series of some four thousand patients with rheumatoid complaints 
has been treated with intravenous streptococcic vaccine in the past nine 
years. These individuals have presented a wide variation in their clinical 
complaints and have consisted of a few children with chronic arthritis 
(Still’s disease), adolescent individuals with variations of chronic arthritic 
symptoms and also those complaining of recurrent transitory muscle and 
joint pains over a period of time. Some of these had had clinical and 
atypical rheumatic fever and a few had cardiac damage. Most of the pa- 
tients, however, were adults with varying rheumatoid manifestations. Most 
of these would fit what many choose to describe as rheumatoid arthritis 
although in our opinion hypertrophic changes are found so frequently as to 
make a dogmatic classification of symptomatic chronic arthritis inadvisable. 
There are also frequent fibrositic, neuritic and myositic conditions associated 
with clinical arthritic involvement. We did not treat asymptomatic in- 
dividuals past fifty years of age, who nearly always show some hypertrophic, 
senescent, degenerative roentgenological and pathological changes in such 
locations as the spine and knees. We doubt the advisability of considering 
such asymptomatic conditions as arthritis. A number of older people were 
treated, however, and with apparent benefit who had significant symptomatic 
arthritis and who showed only hypertrophic changes on roentgenological ex- 
amination. We did not treat individuals with arthritic symptoms ap 
parently due to some specific agent such as the gonococcus, bacillus tu- 
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berculosis or of other probable known causes. It is difficult at times to make 
positive clinical identification of some of these conditions. 

No one was treated unless symptoms had been present for two or three 
months or more because of the frequent spontaneous clinical cure of com- 
plaints of shorter duration. About 90 per cent had rheumatoid symptoms 
for more than a year prior to treatment. 

A series of 1192 consecutive patients with symptomatic chronic arthritis 
was treated with intravenous streptococcic vaccine and analyzed as to 
clinical results following therapy (table 1). For purposes of study, we 


TABLE I 


Analysis of Clinical Improvement Following Intravenous Streptococcic 
Vaccine Therapy for Chronic Arthritis (1192 Cases) 


Under 6 “pane 12 montne 18 means 24 months Entire 
Months since beginning 6 months | 12 months | 18 months | 24 months | 2"@ Over | = series 
treatment 
No. % No q% No of No W/ No. % No 
Definite improvement... .. 171 | 81 | 131 | 69 | 226 |77 173 |75.5 | 194) 73 | 895! 75 
Questionable improvement 19; 9] 24} 19 | 28} 9.5 6 33; 12 | 118; 10 
No improvement........ 21; 10 | 38; 12 | 39/|13.+ | 42/18 39} 15 | 179} 15 
Totals. : 211 193 293 229 266 


advised no supportive therapeutic measures in this group. Many of these 
patients were followed for two years and longer. Improvement was based 
on such factors as decreased pain, decreased joint swelling, increased range 
of joint motion and the patient’s ability to do more with his joints. The 
sedimentation rate was also of some value as an evidence of improvement. 
In this series 75 per cent seemed to be definitely improved, 10 per cent 
showed questionable improvement, and 15 per cent were unimproved. Im- 
provement when present usually began within three to eight weeks after 
beginning treatment although in some instances improvement was noted 
only after a longer period of time and larger doses of vaccine. Quite fre- 
quently there has been rather sudden clinical improvement after three to six 
treatments with gradual improvement thereafter, and not infrequently inter- 
rupted by transitory periods of moderate exacerbation, which should not 
discourage continued treatment. Individuals with low grade clinical activ- 
ity of long standing, seemed more slow in showing a favorable clinical re- 
sponse. In most individuals treatment was discontinued if no improve- 
ment was present after about four months’ time. In individuals with low 
grade chronic spinal involvement a longer trial is usually given as these pa- 
tients have often responded only after a longer period of time. 

An important test of any therapeutic method in chronic rheumatoid 
disease is the observation of patients over a period of years. We have 
had the opportunity of observing a large number of such patients from two 
to five years after beginning vaccine. We have been impressed with the 
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infrequency with which individuals with an apparent early favorable re- 
sponse, have developed severe progressive arthritic involvement. These 
patients may have some recurrence in clinical activity when off of treatment 
for a time or even an occasional temporary flare up in activity while under 
treatment ; but when under treatment either constantly or intermittently, they 
rarely go on to have severe progressive joint damage. On the other hand 
we have seen a significant number of those originally unimproved, go on to 
severe progressive involvement in spite of increased rest, physiotherapy and 
other general hygienic measures. 

The high incidence of clinical improvement has seemed significant to us; 
however, reports have appeared with apparent similar improvement with pro- 
cedures that have not been effective in our hands. Some of these such as 
colloidal sulfur and high vitamin D administration (200,000—300,000 in- 
ternational units per day), have been tried with patients who have not im- 
proved after vaccine therapy. A series of 35 such patients received colloidal 
sulfur in large doses over a period of two to three months without clinical 
improvement in any case. In a series of 16 patients receiving 200,000 to 
300,000 international units of vitamin D for a period of three to four months 
only one reported significant improvement. 

Such experiences and the criticism of a lack of controls made us feel 
that it was necessary to study vaccine effect in comparison with a control 
group of cases. Accordingly we have treated a series of 80 patients alter- 
nately without selection with vaccine and sterile normal saline solution. The 
only selection made in these cases was that they came from within a short 
radius of Minneapolis and that they would fit into a group that would be 
termed as rheumatoid arthritis by those using a definite classification. 

Two unknown solutions were supplied us and labelled as A and B, one 
containing streptococcic vaccine (400 million per c.c.) and the other sterile 
saline solution. Alternate patients were treated with these two solutions 
by a number of different individuals and clinical progress notes made by 
them, at the time of each treatment. The patients were given eight weekly 
injections of increasing dosage as in the routine treatment and if improved 
continued to receive from 2 to 6 c.c. of material (800 to 2400 million, if of 
vaccine) at four week intervals. No patient in this series was followed less 
than four months, and some were followed more than two years. The 
majority were observed for more than a year. The criteria for improvement 
were less pain, less joint swelling, increased joint motion, an increased 
capacity for work and a decreased sedimentation rate. Patients were not 
considered as improved unless they had been better for at least several months 
and in most instances for a year or more. The records were analyzed in- 
dependently by three members of the staff including Drs. George Leavitt and 
T. J. Bulinski, with concurrence in the clinical results from these records 
(table 2). There is shown to be a significant difference in the incidence of 
improvement in the two groups, 82.5 per cent of those receiving vaccine re 
porting definite improvement as compared with 40 per cent of the control 

















VACCINE TREATMENT OF RHEUMATOID DISEASE 1853 


group receiving saline solution. It is impressive, however, that as many as 
40 per cent receiving only saline solution seemed definitely clinically im- 
proved. There are probably several factors that account for this as: (1) the 
normal variations in the course of this disease, (2) the psychotherapeutic 
effect and, (3) that these patients were trying to get better, and that in spite 
of any definite advice were usually resting more and avoiding exposure and 
trauma. It is not unlikely that this third factor may have been the most im- 
portant in explaining the clinical improvement in many in the control series. 
Considering the results of those receiving sterile saline solution, it can readily 
be understood why so many preparations, contrivances and manipulations 
have so often been seemingly responsible for miraculous improvement and 
cures in rheumatoid diseases. 
Tar’ Il 


Comparative Clinical Results in the Treatment of Patients with Chronic ‘‘ Rheumatoid" 
Arthritis Receiving Intravenous Streptococcic Vaccine and Saline Solution 


A Series B Series 
vaccine saline (P, — Ps) * 
Clinical Result lt : Pt 
~ —-- Pi —P: 
No. ( No oy 

Definite improvement... 33 82.5| 16 40 4.34 .00001 
Questionable improvement 4 10 7 17.5 .98 32809 

3 7.5 17 42.5 


No improvement. . 


3.95 .00008 


40 100 40 100 
P, —_ P, a (P; == P2) N 
(PiQ1)/N + (P2Q2)/N a PiQi + P2Q2 
ing the significance of difference between two percentages. 
t The P is the probability of a difference between the two percentages as large or larger 
than the one observed being due to sampling errors. Thus .00001 means that there is 1 chance 
out of 100,000 that the difference between the two series is due to sampling errors. 


which is the formula for test- 


*P, — P,/P: — P: = 


REACTIONS 


Reactions follow injections of intravenous streptococcic vaccine in some 
instances. A detailed study was made concerning the frequency and char- 
acter of these reactions following one thousand injections of our usual strain 
of streptococcic vaccine. Table 3 shows that following one thousand injec- 
tions, reactions were present in 202 cases; or that a reaction followed after 
about one injection in five. Reactions occurred most frequently that same 
day, usually coming on two to ten hours after vaccine was administered (175 
reactions occurring the same day after 1000 injections). These were nearly 
always characterized by chills and a moderate fever, most frequently 99.6° to 
101°. Reactions were present the following day 38 times after 1,000 in- 
jections of vaccine; and in only exceptional instances were reactions present 
later than 36 hours after treatment. The symptoms of reaction when 
present the following day were more variable than those occurring within 
two to ten hours. Some of the more common delayed symptoms were 
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TABLE III 








Incidence of reaction 
No clinical reaction.................... 
CemsORl PORCTION... 0... ec cccccccwcese 


Total... wes ..... 1000 


798 
202 


Time of reaction 


i Se ee enone ee 
The following day et ee ee ae 38 
oe ain a sues Dee cai e une ahatavasts Gi 213 

Character of reaction 
SS ANG es cing chia Aye wisacsteaeae ees 145 
. eS Pediat kale 112 
Nausea : Peay Se minsieh 34 
ee, ee ieee wore 27 
2? 


Fatigue and drowsiness......... ee eee 22 








slight fever and chills, nausea, general aching, fatigue, drowsiness, and in a 
few instances diarrhea. Reactions seemed about as likely to occur after 
subsequent injections as after the first one. The majority of our patients 
were ambulant, and in only a few instances did reactions interfere with their 
usual activities. Patients experiencing reactions could usually minimize the 
symptoms by taking five or ten grains of acetylsalicylic acid two hours after 
treatment and repeating this at the onset of reaction symptoms. 

It is of importance that the use of this strain of streptococcus vaccine 
carries little if any risk to the patient. We have had no definite fatalities 
from its use following over 100,000 injections in about 4,000 patients. We 
had one patient who died of amyloid disease, but considered it very unlikely 
that this was due to vaccine as the patient had a very severe extensive 
arthritic involvement; and we have had autopsies on several untreated 
arthritic patients who also had amyloid disease. We have used some strains 
of streptococcic vaccine (especially beta hemolytic strains) that have given 
some rather alarming reactions. The question arises as to the possibility 
of the use of vaccine aggravating an arthritic condition, meaning not an im- 
mediate transitory increase in joint pain which is of little significance, but 
an increase in the active clinical course of the disease. Theoretically an 
aggravation of the disease process on a basis of hypersensitivity should be not 
unlikely with a subcutaneous vaccine, and this has been reported by many 
using subcutaneous vaccines. This should be theoretically unlikely with 
intravenous vaccine. In our experience the number of individuals who 
have shown a rapid clinical progression of their disease following intra- 
venous vaccine have been so few as to make it seem probable that they have 
simply been unaided by vaccine and that the disease has run its course. It is 
of course possible that in a few instances this may not be the explanation. 

We have found no correlation between the degree of clinical improve- 
ment and the reactions experienced. Reactions have chiefly been used as a 
guide in determining the advisability of giving larger doses of vaccine than 














tic 


in} 








VACCINE TREATMENT OF RHEUMATOID DISEASE 1855 
in the usual schedule. A moderate reaction does not interfere with our 
anticipated plan of increased dosage, and on the other hand we often increase 
the dose more rapidly when no reactions are present. 

We advise not treating pregnant women with arthritis because of the 
remote possibility that such treatment might contribute to an abortion and 
also to avoid criticism of those who might abort otherwise and consider 
vaccine as being responsible. We have treated very few individuals with 
clinical evidences of coronary sclerosis although there is probably very little 
chance of a reaction precipitating an anginal attack or coronary thrombosis. 
Following vaccine, individuals with glomerulonephritis have at times shown 
increased red cells in the urine and in one instance the treatment seemed to 
precipitate a gross hematuria, so that we do not use intravenous strepto- 
coccic vaccine in arthritic patients with nephritis 


COMMENT 


Our experience with intravenous streptococcic vaccine following the 
method outlined, has convinced us of its therapeutic value for many patients 
with rheumatoid conditions. This is based on the treatment of over 4,000 
patients in the past nine years, and our experience with a control series re- 
ceiving intravenous saline solution injections. It is difficult to evaluate the 
use of vaccine or any type of therapy in an individual case of rheumatoid 
disease because of the variable clinical course. It is especially inadvisable 
to draw conclusions from patients with relatively acute symptoms and those 
with a recurrent transitory condition or with symptoms of but a few weeks’ 
to a few months’ duration. 

In the treatment of any patient with chronic rheumatoid complaints, 
careful consideration should be given to the individual problems presented 
such as contributing etiological factors, the severity of the condition, and 
the patient’s social and economic circumstances. If no known specific etio- 
logical agent is responsible for the condition, it has been our practice to give 
the patient a trial of intravenous streptococcic vaccine. This treatment is 
by no means a cure-all, nor is it effective for all patients but has seemed more 
efficacious than any other single method that we have used. There are a 
number of other general therapeutic procedures to be considered in the treat- 
ment of rheumatoid disease such as: (1) individual regulation of rest and 
activities, (2) the avoidance of cold, exposure, and trauma, (3) palliative 
and supportive drug therapy, (4) possible curative medications (gold salts, 
sulfur, chaulmoogra oil, bee venom, high dosage vitamin D, etc., (5) physio- 
therapeutic procedures, (6) individual dietary regulation, (7) the considera- 
tion of alleged foci of infection, (8) roentgen-ray therapy, (9) foreign 
protein therapy, (10) climatic change, and (11) the prevention and correc- 
tion of deformities. 

Our experience has led us to believe that the removal of alleged foci of 
infection such as teeth and tonsils has been much overemphasized, especially 











1856 MACNIDER WETHERBY 


for individuals with well established arthritic disease. If streptococci are 
etiological agents as many believe, it seems impossible to eradicate exposure 
to organisms that are constantly present in the mouth, nose, throat and bowel. 
In some instances we have seen marked aggravation of an arthritic process 
following the removal of teeth and tonsils and have considered it advisable to 
give a course of vaccine prior to such procedure in patients with rheumatoid 
disease. 

Patients with chronic rheumatoid disease, who have not improved after 
prolonged observation and treatment with intravenous streptococcic vaccine, 
offer a critical trial to other therapeutic agents. We have treated a sig- 
nificant series of such patients with colloidal sulfur, chaulmoogra oil, high 
vitamin D therapy (200,000 to 300,000 units per day), bee venom deriva- 
tives, and gold salts. None of these have seemed to be followed by definite 
clinical improvement with the exception of gold salts. The gold preparation 
used by us was sodium aurothiomalate (myochrysine), in most instances giv- 
ing 25 milligram doses intramuscularly at weekly intervals for a series of 
15 to 20 injections. Definite clinical improvement of some degree has been 
observed in about 75 per cent of these patients. 

Gold therapy as used at present is by no means a safe procedure for 
routine use. We have observed exfoliative dermatitis in five of the first 
35 patients treated, and there are other serious toxic or allergic reactions at 
times. Our criteria for the use of gold therapy are as follows: 

1. The patient has severe rheumatoid disease. 

2. An adequate trial of intravenous streptococcic vaccine has been used 
without clinical benefit or with inadequate improvement. 

3. The patient is fully advised of the dangers and assumes the risk of 
treatment. 


There have been a number of different gold products tried in an effort 
to reduce the toxic effects. Sabin and Warren have recently reported on 
the trial of calcium aurothiomalate and report it as much less toxic than the 
sodium salt in mice. A trial in man is necessary before drawing any definite 
conclusion, however, in view of the probable allergic factor. 


SUMMARY 


1. More than 4000 patients with chronic rheumatoid conditions have 
been treated by us with intravenous streptococcic vaccine in the past nine 
years without a definite fatality from treatment. 

2. A series of 1194 were treated by this method alone and the results 
analyzed as to clinical improvement. Seventy-five per cent seemed definitely 
improved, 10 per cent questionably improved and 15 per cent unimproved 
following treatment. 

3. A series of 80 patients who could be described as having 
arthritis’? was treated alternately with unknown solutions of vaccine and 


‘ 


‘ rheumatoid 
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sterile saline solution. In the group receiving vaccine, 82.5 per cent seemed 
clinically improved as compared with 40 per cent of those receiving saline 
solution. A statistical study indicates this as being a significant difference. 

4. The high percentage (40 per cent) reporting significant improvement 
after sterile saline solution injections affords some explanation of the strik- 
ing clinical improvement reported by some patients with rheumatoid condi- 
tions, after all manner of procedures. 

5. It is our opinion that intravenous streptococcic vaccine, as used, is of 
value in the treatment of many individuals with chronic rheumatoid disease ; 
but that it is by no means a cure-all, that it is ineffective in some cases, and 
should be combined with such general procedures as seen indicated in each 
individual case. 
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METABOLIC CRANIOPATHY: HYPEROSTOSIS 
FRONTALIS INTERNA * 


By Puitup T. Knies, M.D., and H. E. Le Fever, M.D., Columbus, Ohio 


THE entity generally referred to as hyperostosis frontalis interna, the 
Morgagni syndrome, or the Stewart-Morel syndrome, and recently renamed 
metabolic craniopathy by Moore ** is not new to medical literature. It has 
been the topic of occasional discussion and considerable confusion in Eu- 
ropean writings since its description by Morgagni.*’ Though the entity 
has not always been clearly defined, its notation may be recognized in the 
reports of numerous authors through the last century and a half, during 
which time it has been included in a number of craniopathies, and in several 
other named syndromes. Thus, it has been described as a form of cranial 
exostosis, of enostosis, of osteophyte, and of senile hyperostosis. Although 
each such group appears to have a reasonable relationship to this bony 
change, all, at least until clarification of the concept in the literature of the 
past 10 years, fail to emphasize, as is done by Moore’s term, the truly con- 
stitutional nature of a disease in which the bony changes can be considered 
only a pathognomonic part and a sine qua non to its diagnosis. The Mor- 
gagni syndrome, including, with the bony changes, obesity, and virilism, and 
the Stewart-Morel syndrome which added insanity, likewise failed to em- 
phasize the entire complex, yet integrated the systemic and particularly the 
The new term should be of assistance in 


endocrine aspects of the disease. 
Such emphasis upon a clinical 


directing further thought upon the subject. 
entity is justified by its not uncommon occurrence and, therefore, its im- 


portance. On the other hand, it is probable that the entire concept of the 
disease may later become submerged into its proper niche of constitutional 
and developmental diseases on an endocrine basis, as is suggested by the work 
of Mortimer and his associates.** *° In the meantime, however, attention 
to this entity is not objectionable, provided that a proper view of its true 
relationship is not lost. 


HISTORICAL 


Interest in the disease has been continuous since its first known descrip- 
tion by Morgagni and Santorini in 1765.*7 The case reported at that time 
was typical of the syndrome as known today. Discovery of this pathologic 
change in even earlier skulls has since been reported, however, by Henschen.’ 
Thus, museum skulls from early Nordic graves, as well as the skull of the 
woman in the Osebery ship, have shown typical changes. Autopsy findings 
of hyperostosis frontalis interna in the case of a priest executed for quad- 
ruple murder in 1785 were described by Moreau.** Lobstein included this 


* Received for publication January 14, 1939. 
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entity among intracranial osteophytes in 1833,°' and Rokitanski,” in 1850, 
undoubtedly included it among his “ puerperal osteophytes ” which he popu- 
larized in the literature of the latter half of the 19th century, but which 
obviously related mainly to changes other than hiyperostosis frontalis interna 
as understood today. These changes had been mentioned in 1844 by Hauff, 
who is quoted by Schiff and Trelles.°’ It is probable that, along with true 
metabolic craniopathy and membranous dural calcification, Rokitanski in- 
cluded with his puerperal osteophytes instances of osteitis deformans, acro- 
megaly, tuberculosis, inflammatory osteitis, and circumscribed enostoses. 
Puerperal osteophytes received occasional mention by Wilkes in 1857,°° by 
De Lee in 1913,’ and by Williams in 1923,** all authors including entities 
which today may be differentiated from “ metabolic craniopathy,” by reason 
of its more fully understood nature. 

Although in later writings descriptions of the bony changes of metabolic 
craniopathy have been limited to the skull, Rokitanski described also an 
ankylosis of the vertebrae as by a “ flow of material” over their anterior 
surfaces.’ It is possible that this may have referred to an accompanying 
ligamentous calcification as found in the Marie-Strumpel type of spinal 
arthritis. Birkett,* in 1869, noted hyperostosis frontalis interna in a dis- 
cussion of Rokitanski’s osteophytes in a Guy's Hospital Report, and Sauvage, 
in 1870, discussed its pathogenesis.°* Legouest and Servier,*’ in 1879, 
quoted Virchow on the subject, and presented museum specimens. Bevan 
Lewis, in 1889,° classified 54 presented cases according to location of the 
changes in frontal, parietal, or occipital regions. Thereafter, numerous 
anatomical and pathological studies were presented, including especially 
those of Beadles,* Clauston,’® Susse, Zander,** Fuchs,** Humphrey,” 
Reichardt,*’ and Dietz.’* These studies formed the basis for differential 
diagnosis on pathological grounds, a trend which has continued to date,’® *” 
*® 7%, 78 clarifying the confusion which rendered of 
little statistical value the literature before 1900, especially that relating to the 


ae 


23, 26, 30, 40, 56, 57, 61, 66, 74, 


puerperal osteophytes.’* *° 

Clinical recognition was tardy, dependent as it necessarily was upon the 
development of roentgen-ray detection of the pathognomonic internal cranial 
changes. Stewart,” in 1913, performed an autopsy on a patient described 
two years earlier in his notes as showing unusual clinical features which we 
now recognize as those of metabolic craniopathy, but the case was not re- 
ported until later. Naito in 1924,°° Schuller in 1924,°' Casati in 1926,’ and 
Leri and Cottenot in 1926 ** made initial reports on the radiographic features 
of metabolic craniopathy. Since then clinical recognition has been more 
general mainly because of studies of English and French neuropsychiatrists, 
an interesting commentary on the symptoms presented by the patient. It 
was in 1930, however, that Morel described the first living case of the dis- 
ease *®; and his report was followed closely by others from VanBogaert in 
1930,*° and Schiff and Trelles in 1931.°° The European literature has since 
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contained frequent reports featuring the critical writings of Stewart,” 
Greig,** Dressler,” and Henschen.*” **?* The American reports, which 
have included careful radiographic descriptions, began to appear in 1935 with 
Moore’s studies.*” ** *° 

Particularly important in the clarification of the concept of metabolic 
craniopathy have been the writings of Stewart,** Carr,° and Henschen *° who 
have critically reviewed all past cases and have added new observations in 
numbers sufficient to permit appreciation of the importance of the disease and 
an adequate cataloging of its clinical features. These features are now 
sufficiently delineated and characteristic to suggest that the radiographic 
findings may no longer be essential to the diagnosis of the malady, and at 
times may even be among the less significant features. It now appears 
probable that instances of the disease which lack the notable cranial changes 
are going unrecognized for want of an appreciation of its other criteria. 

Because of indistinct concepts of the disease prior to 1900 and because of 
confused cross-references and tabulations in many of the published reports, 
it is difficult to estimate the total number of authentic cases to date. 
Henschen ** notes bibliographic reference to 225 female and eight male 
autopsies, and added 66 museum specimens of his own. He also added 28 
personally observed cases to the three living ones reported up to that time 
in the literature, excluding the 72 cases reported by Moore after retrospective 
examination of roentgen-rays. Other reports have concerned single cases 
or smaller series. The case longest observed and reported in the literature 
was the two year observation of Stewart noted above, during which time 
change in bony appearance was noted; the next longest was that of Eisen," 
whose study covered 15 months. 

In all, perhaps something over 300 autopsy and museum specimens have 
been reported since 1900, and approximately 175 clinical cases have been 
described, making reasonable allowance for duplication in cross references. 
As indicated before, it is impossible to estimate the number of true cases of 
metabolic craniopathy in the confused literature appearing before 1900. 

Practically the entire literature on the subject has been directed to in- 
ductive analysis of the protean clinical and pathological features of the entity, 
and has ultimately arrived, past several interesting digressions, at a rather 
satisfactory conclusion that endocrine, especially pituitary, dysfunction and 
the associated dysmetabolism are responsible for the disease. The more 
interesting, therefore, is the careful descriptive work of Mortimer, Levene, 
and Rowe *° who have analyzed deductively a large series of pituitary cranial 
dysplasias. In their description and classification are to be found undoubted 
reference to hyperostosis frontalis interna, though it is never referred to as 
such. It would thus appear that an important meeting of effort had oc- 
curred, and further investigation will undoubtedly broaden the knowledge of 
the concept as a whole and determine its proper place and relative importance 
among endocrine and metabolic diseases. 
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THE SYNDROME 


It is apparent from the literature that the clinical features of the disease 
are multiple, and that no one feature is indispensable to the syndrome. It 
is even probable, as already stated, that the bony changes themselves may be 
absent from some cases. Roentgen-ray findings, however, remain the most 
characteristic and constant feature recognized to date, and, when found, are 








i Fic. 1. Lateral roentgenogram of skull of case 12, showing frontal hyperostosis interna, 
generalized thickening of the calvarium, and calcification of falx. A murderess with marked 
character changes. 


al considered pathognomonic by Casati "* and others. Bevan Lewis first 

-d classified the bony changes topographically as frontal, parietal, and occipital, 

As a g-ouping more fully expanded and defined by Moore as follows: 

C- 1. Hyperostosis frontalis interna, a non-inflammatory deposit of new 

bone on the internal table of the sqguama frontalis and extending occasionally 

ce to the orbital plates, the falx, the squama parietalis (figures 1, 2, and 3). 
The base of the skull, the longitudinal sinus, and all suture lines are usually 
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spared,*° but involvement of the middle fossa by associated osteoma has been 
described by Morel and in one of our own case reports (case 27). The in- 
ternal surface of the skull may vary in appearance from that of small over- 
lapping waves to “ mountains in relief,” with increase of the bony thickness 
to 2 cm. at times.*’ A thickening of the diploé occasionally occurs, but the 
external table is spared. The hyperostoses are almost invariably symmetri- 
cal, although exceptions, one of which is described in the present paper (case 
24), have been reported.** The rapidity of growth is usually imperceptible, 
suggesting that active changes may have preceded the onset of symptoms. 
Progression in roentgen-ray appearance of the lesions has, however, been 
described by Schiff and Trelles,*’ Eisen,’ Reider,** and de Lehoczky,** and 
occurred in two of our own cases (cases 1 and 14). Notable reversibility 
of bony changes has not been noted, however, even where clinical improve- 
ment has been marked. Such changes were shown by Moore“ to have an 
incidence of 1.44 per cent among skull roentgen-rays, and are included by 
Mortimer in the fourth class of pituitary calvarial dysplasias.*” 

2. Nebula frontalis, consisting in increased density and thickness of the 
diploé of the squama frontalis only (figure 4). This form was found in 
1.14 per cent of Moore’s roentgen-rays. Progression has been noted in such 
cases after periods of several months. 

3. Hyperostosis calvariae diffusa, a thickening of the diploé of the entire 
vault (figure 6) without involvement of either table, and with a roentgen- 
ray incidence of 0.6 per cent. The normal vascular channels of the cal- 
varium are markedly deepened. Such changes are found in Mortimer’s type 
II (pituitary cranial dysplasias), along with those of group 2 just described, 
and group 4 of the present classification. 

4. Hyperostosis frontoparietalis, probably an intermediate stage between 
groups 2 and 3, with a roentgen-ray incidence of 0.3 per cent. 

5. A thinning of areas of the frontal bone or other cranial bones in 
association with one of the first four groups, noted pathologically by Greig,” 
and Dressler,’® radiographically by Naito,°° and more recently reported by 
Moore,** and seen by us (case 14). These instances are also reasonably ex- 
plained by Mortimer. 

This classification, the first American contribution to the subject, is based 
on a tremendous roentgen-ray experience, and will assist in clear thinking. 
Distinction between sub-groups, however, particularly between numbers 2, 
3, and 4, appears somewhat arbitrary, and care must be exercised lest thought 
be confused rather than simplified. It is readily understandable, of course, 
that only group 1 would have met frequent description in the literature before 
the widespread use of roentgen-ray. We have seldom found the last four 
groups unassociated with group 1, however, and feel that they probably 
represent variations of a central theme. 

It is thus apparent that the outer table is usually undisturbed in all forms 
of the disease and that the external skull volume remains unchanged. A 
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slight flattening of the external frontal convexity was noted as a progressive 
change in one of our own cases after 10 months of observation (case 1). 
The symptom complex appears to be independent of the roentgen-ray type of 
lesion present. 





Fic. 2. Anteroposterior roentgenogram of same skull as figure 1 (case 12). 


Extracranial bony changes were described by Rokitanski in the form of 
a fusion of the anterior surfaces of the vertebrae,®’ and by Carr as a diffuse 
osteosclerosis of the entire skeleton.° Rogers has also noted slight extra- 
cranial bony changes. 
the skeleton merely those to be expected among the skeletal changes of the 
age groups involved in this disease, or as features of associated acromegaly 
or other incidental states. 
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Moore, however,” finds extracranial alterations of 
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Obesity of a simple or pituitary type has been found in 50 per cent or more 
of the patients with metabolic craniopathy *” ** but may be minor in degree 
or completely absent. The breasts have been reported to be typically large 
and pendulous,** but not always so. Virilism and hirsutism, often marked, 
may also be minor or absent. The association of bony changes, obesity and 
virilism constitutes the Morgagni syndrome under which name much litera- 
ture on the subject has appeared. 

Mental cl.anges have been generally noted in the symptomatology of the 
disease, and, when associated with obesity and the bony changes, constituted 
the Stewart-Morel syndrome. Complete mental incompetence, though de- 
scribed,”® is uncommon, the involutional symptoms of insomnia, depression, 
and nocturnal agitation ** being more frequent. Memory defect was found 
by Carr ° in 88 per cent of the cases, and amnesia, hallucinations, disorienta- 
tion, and ideas of grandeur have all been noted.*” *° Insanity, when it does 
occur, is of ill-defined type, and may be intermittent."° The patient of 
Schiff and Trelles was noted to have a “ revenge psychosis.” 

Neurological changes are commonly found with metabolic craniopathy. 
Convulsions have been noted in 35 per cent of cases.° Loss of smell, fifth 
nerve neuralgia, seventh nerve weakness and paralysis, motor speech dif- 
ficulty, weakness of an extremity, and transitory hemiparesis and hemiplegia 
have all been described.’ *° Trigeminal herpes was noted by de Lehoczky ; 
and unilateral facial neuralgia complicated one of our own cases (case 8). 
Ataxia in station, and gait of a type with wide base and marked propulsion 
have been noted by Schneider ** and others, and have appeared prominent 
in our series. Exaggerated reflexes have been noted.° Muscular asthenia 
has been found in 48 per cent of cases and other muscular defects in 17 
per cent. Vertigo is reported in 64 per cent, and visual disturbances, in- 
cluding nystagmus and hemianopsia, in 41 per cent. Confusion, irritability, 
and senile dementia have been listed, and juvenile epilepsy was reported by 
Shattock.* 

The malady is stated by Moore ** to be found in the female in 98 per cent 
of cases, but the literature and our own series contain several male patients. 
In many of these, however, cranial injury appears to have been sustained. 

The usual age of diagnosis has been in the fifth decade, but Stewart ' 
has reported the disease in a 19 year old male, and Leri and Lievre reported 
association with Little’s disease in a child of five years.*° Our own youngest 
patient was a 13 year old male (case 7). Cases have been reported with 
onset of symptoms as late as 95 years.*° 

Metabolic aspects of the disease are emphasized by the repeated ob- 
servations of polyphagia, polydipsia, polyuria, and elevation of glucose 
tolerance. Hypercalcemia and alterations in blood pH were reported by 
Schneider.** Myotatic irritability and generalized convulsions suggest that 
some of these patients may be included in that spasmophylic group resulting 
from low utilization of calcium, as suggested by Timme in the discussion of 
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Carr’s paper." Moore, however, found normal calcium and phosphorus 
values in the blood.** 

Headache has characterized 82 per cent of the cases of some series.° This 
may be either intermittent or constant, and is usually frontal and bilateral, 
though occipital and parietal localization appears in many case reports, and 
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th Fic. 3. Roentgenogram of case 1, tangential to frontal bone showing symmetry of 

hyperostosis and freedom of longitudinal sinus from involvement. 

b- in one of our own patients it was unilateral. Interestingly enough in many 
se case reports headache has existed continuously after a given trauma, though 
by the bony changes absent at roentgen-rays immediately post-traumatic were 
at shown to have appeared in other films months or years later. This suggests 
ng that the headaches may not be the result of the bony changes, but that both 


of may follow a basic, possibly pituitary, injury. 
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Hypertension has been stressed by some authors, but its occurrence in 
only 11 per cent of cases according to Carr ° is probably not much above the 
normal expectancy for the age groups concerned. 

Associated endocrine changes are common in the literature of the subject. 
Menstrual disturbances have been noted in 76 per cent of female cases; 50 
per cent had had one or more pregnancies.** Thyroid abnormality, par- 
ticularly insufficiency, has been described in 4.4 per cent of cases; hyperthy- 
roidism was noted by Casati.* Pituitary influences are seen in the metabolic 
and nutritional features already referred to. Thus, diabetes insipidus has 
complicated metabolic craniopathy,** as well as adiposogenital dystrophy. 
Acromegaloid characteristics and true acromegaly have been noted, with at- 
tendant generalized bony changes.*” * Naito included an acromegalic patient 
with pituitary tumor, and the same condition has been noted also by Greig,” 
Beadles,? and Henschen,”* eosinophilic, basophilic, or chief cells predominat- 
ing variously. Moore noted a solid hypothalamic tumor,** and Stewart “™ 
described a sclerotic pituitary enlargement with chromophile deficiency, and 
in another instance an atrophy of all normal pituitary components with re- 
placement fibrosis. Most pituitary involvement has apparently been asso- 
ciated with insufficiency of that gland, at times after a preliminary period 
of hyperfunction as attested by acromegaloid changes. 

Morel noted a mild chronic leptomeningitis with granular atrophy of the 
ependyma of the third ventricle.*° Alzheimer’s disease, with typical post- 
mortem findings, has been noted in association with metabolic craniopathy 
by Schneider,®* and by Reider,** but no opinion as to causative relationship 
has been hazarded; the latter’s case was interesting because of the rapidity 
and the unilateral localization of the bony changes. Associated Pick’s dis- 
ease has been noted by Morel.** Little’s disease in a child was found by Leri 
et al.*° associated with cephalic arrest attributed to premature birth at six and 
a half months ; again an etiological relationship was not inferred. 

Schiff and Trelles,*’ James ** and others noted the apparent relationship 
of hyperostosis to head injury. Ina great proportion of the male cases in 
the literature this relationship seems too intimate to be dismissed lightly. 
The sequence suggested an “ hysterio-trauma ”’ to Schiff and Trelles in their 
case. They suggest, however, that the original lesion may be an infundibulo- 
glandular injury, with resulting dysmetabolism, ending in hyperostosis. 

One case with complicating achondroplasia has been reported.** Syphilis 
and race have been shown to be of no significance etiologically.*' Morel’s 
first case had agenesis of a kidney. 

It is apparent from the above that, as suggested by Morel, and by 
Perkins,”* the clinical features of metabolic craniopathy may be divided into 
groups comprising: (1) those changes unmistakably endocrine and metabolic 
in nature, suggesting an infundibulo-pituitary origin; (2) those changes 
attributable to local pressure of the hyperostoses, including brain changes; 
(3) those symptoms found as a result of the normal degenerative changes in 
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the age groups concerned. Still other features described in association with 
this disease probably have no more than a coincidental relationship. The 
apparent dissociation of reported manifestations of the disease is better 
understood if such a grouping is kept in mind. 
ETIOLOGY 
It was perhaps natural that hyperostosis frontalis interna should first be 
regarded as an unusual feature of an already known disease. Marchand, 


although recognizing that not all cases could be so considered, thought that 
some were due to syphilis. _Bonnamour and Jamin ° and Picard ** suggested 





Fic. 4. Lateral roentgenogram of case 1 at first observation. No change in external contour 
of frontal bone. Type II of Moore’s classification. 


that metabolic craniopathy was an aberrant form of Paget's disease; 
Henschen, however, could find no microscopic resemblance.” It has already 
been pointed out that Rokitanski and other early observers did not clearly 
differentiate between this disease and several others. 

Some authors have invoked an inflammatory background in explanation 
of the entity. Thus, Beadles in 1896,’ Clauston in 1898,'° and Shattock in 
1913 * considered that the excessive bone formation might be due to dural 
congestion in the specific areas. This view has been shared more recently by 
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Knaggs."* Infection as a cause of such congestion has not been prominently 
mentioned except as the disease has occasionally been considered an unusual 
form of syphilis, tuberculosis, or other known infectious entity. The 
Italian school, however, including Bartolotti, Nicotra, Novali and Rizzo, 
quoted by Pende,** considered the hyperostosis to be due to an osteoblastic 
response of the bone forming cells, or an ossifying pachymeningitis due 
to contiguous and lymphatic stimulation, resulting from chronic frontal 
sinusitis. This contention would appear to be invalidated by the failure 
to demonstrate frontal sinusitis to any marked degree in any of the large 
series of cases so far reported. 

More generally a mechanical cause of congestion has been proposed. 
This has included external trauma which, as has been pointed out before, 
appears in many case histories to be associated prominently with the onset of 
symptoms. More careful inspection, however, reveals the inadequacy of 
this explanation because of the large number of cases without a history of 
injury. In the opinion of most writers the effect, if any, of trauma in the 
production of metabolic craniopathy has been through intermediate en- 
docrine disturbances following injury to the pituitary gland or adjacent 
structures, with resulting disorders in calcium and fat metabolism leading to 
hyperostoses and these in turn to the psychic and encephalitic features of 
the disease.*” °° This concept of the indirect endocrine effect of external 
injury may be importantly confirmatory of the spontaneous endocrine origin 
of other cases of the disease. 

Schmidt,®’ conceding the inadequacy of external injury as a total ex- 
planation of hyperostosis, suggested that the repeated tugging on the dura 
by the arachnoid vessels in time with the pulse might lead to significant in- 
flammation. The basis for such tugging was not explained, and the sugges- 
tion is at present considered of possible importance only in determining the 
location of bony changes. 

Morel, although recognizing that the disease is essentially the result of 
generalized calcium dysmetabolism, suggested that its frontal location might 
be conditioned by the constant tension of an adherent dura. Similarly, the 
backward drag of the brain on its meninges in the dorsal recumbent position 
assumed by many aged persons long confined to bed has been suggested as a 
factor.** The uniform symmetry of the diseases would, however, be un- 
expected in view of the large proportion of senile persons assuming a lateral 
fetal position by choice. Furthermore such factors cannot pertain to the 
younger and more vigorous persons more recently reported in the literature 
and among our own cases. 

Naito and Schuller ** and Dressler *° suggested that the bony changes of 
metabolic craniopathy might be compensatory to arteriosclerotic or senescent 
brain atrophy. Dressler found such changes also in young persons with 
cachectic brain atrophy and in cases of progressive paralysis. Authors from 
Sauvage in 1870 to Erdheim in 1935 have described brain atrophy and 
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diminished internal skull volume in both male and female aged persons, with 
thickening of frontal and parietal bones and at times of the entire skull, but 
different in many respects from metabolic craniopathy and lacking its asso- 
ciated features, though presumably dependent upon senescent pituitary 
atrophy. Henschen, furthermore, was unable to demonstrate important 
differences in brain weights among 131 autopsy cases with and without 
hyperostoses, and the theory today is largely of historical interest. A sug- 
gestive relationship of hyperostosis to frontal lobe atrophy is suggested by 
one of our own patients (case 24). 


Fic. 5. Lateral roentgenogram of case 1 fifteen months after figure 4, showing increase 
in frontal hyperostosis, incipient parietal hyperostosis, and flattening of external contour of 
frontal bone. 


The relationship of metabolic craniopathy to the puerperal osteophytes 
has been of great importance in the formation of theories of pathogenesis. 
Schmidt *’ and Rokitanski *' considered that such osteophytes, from which 


they did not differentiate hyperostoses, were formed in the dura and later 
became “ soldered onto” the skull. Rokitanski found such changes asso- 
ciated with pregnancy as early as the third month. He felt that they were 


added to by subsequent pregnancies, particularly at the site of vascular bony 
tissues. Three stages could be recognized: a white or red gelatinous exu- 
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date, vascular, and easily removed in the fresh skull; later, a soft flexible 
cartilaginous layer; and finally, smooth, porous, calcific lamina, firmly ad- 
herent to the inner table of the skull. Although his remarks concerned 
the puerperal osteophytes, some of his illustrations were undoubtedly those of 
metabolic craniopathy. Greig ** considered that “the formation of such 
osteophytes is unlikely to occur in pregnant women who have a physiological 
outlet for their calcium; but after the birth of a child, especially if the mother 
is not nursing the child, and so losing calcium in her milk for the benefit 
of the infant, an excess of calcium might favor the deposition on avascular 





Fic. 6. Lateral roentgenogram of skull of case 9. Thickening of entire vault, especially 
marked in frontal areas. Type III of Moore. 


structures, and even the formation of bone in specific avascularized areas.” 
Such deposition might also follow saturation of the blood with calcium re 
sorbed in chronic invalidism or fracture, especially when excretory powers 
are failing, as occasionally happens in senility. The diploé of the frontal 
bone, however, would hardly be an avascular structure in which calcium 
deposition might thus be expected, and the long life of many patients after 
the discovery of well developed hyperostosis would contradict a failure of 











METABOLIC CRANIOPATHY 1871 





excretory powers. Thus, both bony vascularity and avascularity hate been 
considered important by different authors in the etiology of the disease. 
Greig thought such depositions to be about the diploic vessels rather than the 
meningeal circulation, inasmuch as osteophytes, from which he did not 
clearly distinguish the hyperostoses, are not found in the absence of diploé, a 
fact noted also by Chiari.* 

Furthermore, although the puerperal osteophyte was stated by Dreyfuss,”® 
who is quoted by Williams,** to occur as frequently as in every third preg- 
nancy, and was subsequently thought to follow dyspituitarism, such observa- 





Fic. 7. Lateral roentgenogram of skull of case 19. Nineteen year old male, without 
. g . . - . ” rte - 
preceding symptoms ; examination made on date of auto accident. Type I of Moore. 


tion can afford no understanding of the 50 per cent of female cases with 
hyperostoses who were shown by Moore“ never to have been pregnant. 
This point, of course, refers only to the etiological role of pregnancy, but 
does not exclude the ovary as a determining factor, though no characteristic 


; ovarian pathology could be demonstrated by Henschen among patients show- 
, ing hyperostosis frontalis interna. Ovarian involvement, possibly func- 
“ tional in nature, is suggested by the megalomastia characteristic of metabolic 
: 


craniopathy and by the influence of follicular hormone on blood calcium, 
either directly, or by depression of the anterior pituitary gland function. 
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The relationship of hyperostosis and osteoma of the skull was suggested 
by Schneider, who, however, considered them separate entities, both de- 
pendent on dyspituitarism as a result of senile atrophy of the gland,** a rela- 
tionship suggested by those cases of both entities associated with diabetes 
insipidus. He noted that osteomata were rarely accompanied by symptoms 
of brain pressure, whereas hyperostoses were frequently so characterized. 


= 


Fic. 8. Lateral roentgenogram of skull of case 7. Incipient frontal internal hyperostosis 
without symptoms in 13 year old son of case 4. Note patency of suture line. 


The above theories of cause and development of the bony changes ot 
metabolic craniopathy, although varied and ingenious, are inadequate to ex 
plain the total disease complex. This has been apparent to many. writers, 
and Stewart * in 1928 first suggested dyspituitarism as the fundamental 
cause of hyperostosis. Morel *° thought the adjacent tuber cinereum and 
infundibulum to be also involved, and Henschen reported hyperostosis 
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associated with pituitary pressure from adjacent meningioma. The in- 
vestigations of Stewart, Moore, Casati, Carr, and others have demonstrated 
the intimate relationship of this disease to other endocraniopathies and have 
laid the foundation for its better understanding. It is at once recognized 
that the mechanical and inflammatory factors already discussed may be ac- 
cessory modi operandi to such an endocrine pathogenesis. 


Fic. 9. Lateral roentgenogram of skull of case 6. Well-marked internal frontal hyperostosis 


in 16 year old daughter of case 4 


Such endocrine background of metabolic craniopathy appears at present 
well established. Thus, there have been associated with the disease true 


acromegaly and acromegaloid changes, with and without pituitary tumors.*° 
Diabetes insipidus and certain features of the Froehlich syndrome have also 
been associated. Henschen* refers to the “pregnancy syndrome” with 
skull softening, new bone formation, acromegaloid changes and pituitary 


eosinophilia as a parallel instance of relation of the gland to bony changes. 
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Rutishauser, who is quoted by Henschen, referred to osteoporosis following 
hypophyseal basophilism. The Cushing syndrome of basophilic adenoma 
may show clinical features paralleling these of hyperostosis including the 
bony changes. 


Fic. 10. Lateral roentgenogram of case 21. Tremendous internal frontal hyperostosis 
and calcification of falx. The deceptiveness of the lateral view is demonstrated in this instance 
by the antero-posterior picture which demonstrated that most of the frontal thickening here 
noted was due to the calcified falx. (See also figures 3 and 2.) 


These pituitary changes involved in metabolic craniopathy may be con- 
sidered to be: 


1. Senescent. 
2. Pre-senescent: (a) spontaneous, including degenerative and_neo- 
plastic lesions; 
(b) Post-traumatic. 

Extrapituitary influence has been invoked to explain the marked sex 
preponderance of hyperostosis. Stewart and Henschen incriminated the 
climacteric change of ovarian function, a view shared by Casati * and sug- 
gested by the prominence of castration and menopause among patients with 
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the disease. Such a view is becoming less tenable, however, in view of 
the increasing number of preclimacteric and male cases reported, though in 
regard to the former it is recognized that menstruation may accompany 
early ovarian hypofunction. ‘The influence of pregnancy, in spite of the 
suggestive bone changes noted by Henschen, is minimized by the 50 per cent 
of female patients with hyperostosis who have been nulliparous. Others 
have suggested an earlier senescence of the female as explanatory of the 


+ 


Fic. 11. Lateral roentgenogram of case 27, showing hyperostosis frontalis interna, and 
circumscribed temporal osteoma. 


preponderance,** a view which appears inadequate to explain a 98 per cent 
proportion of cases. Mortimer has pointed out the generally hypopituitary 
state of the female as compared with the male, and found marked female 


preponderance among those pituitary dysplastic groups, which included the 
hyperostosis frontalis interna. 

The possibility of an hereditary influence in determining the frontal 
localization of the bony changes by a modification of the appropriate gene 
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The possibility of the disease being due to sex- 


was suggested by Henschen. 
linked hereditary factor, possibly operating by pituitary determination, has 
apparently not been previously suggested, and the first reported evidence of 


such relationship is presented in our cases 4, 5, 6, and 7. The possible im- 


portance of such a factor in the pathogenesis of metabolic craniopathy 


Fic. 12. Antero-posterior roentgenogram showing thickening of vault and temporal 
osteoma, case 27, 


warrants its careful consideration and investigation in future instances of th 
disease, and may explain through endocrine growth control the localization 
as well as occurrence, of the bony changes and metabolic abnormalities. 
Even if such a factor be proved by more detailed study, many other details of 
pathogenesis are yet to be determined. In fact, the exact source of the 
calcific tissue is not yet certain; various authors have placed the changes in 
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the diploé, the inner table, the outermost dural fibers, and the middle dural 
fibers. The determination of this point has been complicated by the varying 
involvement of all these structures in the pathological changes. 


PATHOLOGY 


Careful distinction must be made between pathological findings charac- 
teristic of and peculiar to this disease, and those often found associated with 
it incidentally, or as normal features of the age group involved. Thus, 
metabolic craniopathy is often found with senile generalized thickening of 
the skull, from which, however, it remains distinct.“°. The frequent refer- 
ences of Rokitanski to associated ivory-like exostoses of the skull, to cranial 
osteophytes, and to atrophy of other bones, including those of the face, again 
suggest that the author did not at times clearly distinguish metabolic cranio- 


> 


pathy as it is now understood from other entities. Morel ** and Pende ” 


described involvement of the frontal sinuses and sella turcica, a condition 
which has also been noted in other reports. Casati‘ noted atrophy of the 
frontal lobes in psychopathic cases, while others “* have been able to demon- 
strate no consistent changes in brain weights in even well-marked instances 
of the disease at autopsy. 

Associated pituitary changes have been varied. Basophilic invasion of 
the neurohypophysis has been described,” as well as senile sclerosis of the 
anterior lobe. Reduction of the “ head-cells’’ has occasionally been noted 
(Henschen *°), and also formation by eosinophiles of compact adenoma-like 
masses in the posterior part of the anterior lobe. Similar basophilic adeno- 
matous masses in the lateral and anterior parts of the anterior lobe have been 
described by Henschen, and definite hypophyseal tumors have been reported, 
but he was able to demonstrate only normal senescent changes in the third 
ventricle and infundibulum. Morel described granular ependymitis of the 
third ventricle. He also found only normal senile changes in the ovary, and 
described associated pancreatic atrophy, lipomatosis, and infiltration of the 
parathyroid glands by acidophilic cells. No associated adrenal tumors have 
been reported. 

Many of the aberrant physical findings of hyperostosis frontalis interna, 
including obesity, hirsutism, virilism, and others are obviously secondary to 
pituitary dysfunction, and as such bear a relationship to this disease, as they 
do to other diseases, such as pituitary basophilia, whose clinical picture they 
augment. 

Thickening of the internal table is accomplished by the depasition of 
dense cancellous bone. Whether the osteoblastic cells are derived from the 
external or medial layer of the dura, from the internal table itself, or even 
from the diploé is not known. The degree of thickening is mainly de- 
pendent upon the amount of such deposition, which cannot be separated from 
the previously existent bone. In the adjacent diploé, condensation and actual 
increase in bony tissue at times occur, and constitute the most outstanding 








1878 PHILLIP T. KNIES AND H. E. LE FEVER 









features of Moore’s second, third, and fourth groups. According to Mor- 

; timer this change results in a “ lava-like ” consistency of the diploé. 

. Changes in the hyperostoses during the period of observation have been 
described, though rarely. Two such progressive instances are described 
among the present series (cases 1 and 14). Osteoclastic activity has been 

described in excess of the osteoblastic changes especially in the frontal bones, 

resulting in Moore’s group 5, though another explanation of such cranial 
thinning is offered by Mortimer. In all instances the dura is tightly ad- 
herent to the skull, a point important in consideration of surgery in treat- 
ment of the disease, as pointed out by Moore. 
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DIFFERENTIAL DIAGNOSIS 










The typical changes of metabolic craniopathy are limited to the internal 
table and the diploé, resulting in diminished internal skull volume without 
tf external change other than a slight flattening of contour over the affected 
area in some advanced cases. Several otherwise confusible entities, includ- 
ing hemicraniosis, the prominent bosses of rickets, the olympic head of con- 
genital syphilis, external osteomata and exostoses, and the bony changes of 
acromegaly, are at once eliminated by such criteria. Osteosarcoma is us- 
ually distinguished by its roentgen-ray appearance and speed of growth; 
metastatic carcinoma is similarly distinct. Dural endothelioma is usually 
unilateral and more localized than hyperostosis frontalis interna. 

Osteomyelitis of the frontal bone may usually be recognized by its asym- 
metrical destructive and more rapid progress. A fibrous osteitis containing 
giant cells susceptible to roentgen-ray, especially in frontal and_ parietal 
bones with extension to malar and sphenoid areas, has been reported in 
young subjects. Localized Paget’s disease and leontiasis ossea display 
characteristic extracephalic and facial changes. The compensatory bony 
overgrowth of the calvarium seen in senility is too generalized to cause 
confusion and lacks the typical topography at the internal table. Roentgen- 
ray appearances of calcific callus about fractures and of sequestra will rarely 
show confusing symmetry or location. 

Localized syphilitic osteitis may be difficult to differentiate, for it may be 
rarefying or exuberant. An isolated frontal form is known in both con- 
genital and acquired varieties,” but in all forms an irregularity of the lesion 
and predominant osteoclastic activity are distinctive. Similar features 
pertain to tuberculous osteitis. 

The puerperal osteophyte ** °* "* has already been discussed under Patho- 
genesis, its differentiation being mainly one of definition. Osteitis de- 
formans was carefully differentiated by Beadles.° 

More difficult is differentiation of metabolic craniopathy on grounds 
other than the bony changes. Multiple sclerosis, paresis, and brain tumors, 
in relatively silent areas, may be confused with the clinical features of 
metabolic craniopathy unless recourse can be had to roentgen-ray. With 
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increasingly clear definition of the clinical picture of hyperostosis frontalts 
interna, however, it is inevitable that suspicion of the disease will more com- 
monly precede roentgen-ray confirmation; this, in fact, has been reported.*° 
It must even be considered possible, in view of the great inconstancy of 
every other feature, that the disease may exist occasionally without bony 
evidence. This is suggested by the experience of Rogers that several cases, 
symptomatically typical, lacked characteristic roentgen-ray findings of 
metabolic craniopathy. 


SocraL ASPECTS 


The social implications of any chronic disease are important, and all 
writers have emphasized the invalidism and even dementia associated with 
metabolic craniopathy. Incapacity for productive activity will result in long 
tenure of public support in many instances.*’ ‘Thus it is important that in 
Moore’s series the average age at diagnosis was 44 years, and even then a 
preceding disability of variable length may be inferred. On the other hand, 
Greig found * the average age of death to be 70 years. If semblance may be 
assumed in the material reported, something like a half lifetime of de- 
pendency was experienced by the latter group of patients. 

Literature points to but a single case of associated dementia with crim- 
inal violence, in the instance of a priest reported by Moreau ** to have been 
executed for quadruple murder. Mental derangements more serious than 
irascibility or incompetence are otherwise rarely reported. In the present 
paper, however, the authors report the instance of a murderess with well- 
marked character changes complicating advanced hyperostosis frontalis 
interna. The occurrence may, of course, be entirely fortuitous, but the pos- 
sibility of causal relationship must be kept in mind. Mortimer showed that 
18 per cent of cases of cranial dysplasia, mainly of pituitary types, and in- 
cluding hyperostosis frontalis interna, were associated with emotional or 
mental abnormality. A third of these were under 17 years of age and had 
shown mental deficiency and behavior problems such as to merit institutional 
treatment. The social implications of these facts are obvious. 

Remarkable variability and even consistent improvement in the clinical 
picture has been noted, as in two of our own cases, despite slight progression 
of the bony lesions during the period of observation. In general the con- 
stancy of the bony appearance is striking, and no retrogression of the lesions 
has been noted beyond the rarefaction in Moore’s group 5. ‘The contrasting 
great variability in the clinical picture from time to time is strong evidence of 
the independence of such factors from the bony changes. The average case 
of metabolic craniopathy has as its future only the status quo, or gradual 
progression, considering our present time of diagnosis and modes of 


treatment. 
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TREATMENT 


Efforts at treatment have been restricted, of course, to the last eight 
years, since Morel’s first report. In view of the associated marked muscular 
asthenia, aminoacetic acid has been administered with favorable results in 
some instances. In two of our own patients chondroitin has been admin- 
istered (cases 1 and 4). Dosage varied from 40 to 60 grains daily. The 
results obtained appeared too dramatic to be lightly dismissed, and further 
investigation is warranted. Favorable changes have followed the use of 
phenobarbital, especially in instances of generalized spasticity and exag- 
gerated tendon reflexes. Leri and Cottenot,®* acting under an impression 
that the disease was of syphilitic origin, noted improvement following bis- 
muth medication, an important commentary on the diagnostic value of 
therapeusis. Moore“ has suggested a rachitic diet in an attempt to restore a 
normal calcium balance, and, with Pende, suggested that parathyroid hor- 
mone might assist in the readjustment. The latter author reported no 
observable effect from such therapy, however. Large doses of vitamin B 
might be rational in consideration of the marked neuromuscular asthenia, and 
prostigmine should be tried in suitable instances. Ergotamine tartrate was 
used by Rogers and posterior pituitary extract by Pende, both with negli- 
gible benefit. Thyroid medication in view of the lowered basal metabolism 
was attempted in two cases of our own series with no observable effects after 
reasonable dosage. 

Surgical decompression with removal of the most offending sections of 
bone has been suggested by several authors, but likewise not reported as ac- 
complished. Its difficulty in view of the densely adherent dura is obvious. 
The probable success of surgical removal of the hyperostoses in controlling 
other manifestations of the disease is lessened by the apparent independence 
of the bone changes and other clinical features of the disease, as noted 
throughout this paper. Therapeutic pituitary radiation might afford relief 
in progressive cases, particularly of the headaches which are complained of 
by the majority of patients and which are not unlike those often experienced 
in menopause. Radiation of the frontal bone itself has been described by 
Pende; radiofrequency exposures have also been tried. Fever therapy used 
incidentally in one of our cases was without effect on the syndrome. The 
paucity of cases under actual observation by various authors has interfered 
with evaluation of therapeutic suggestions found in the literature, but, in 
view of the pathogenesis of the disease as recognized today, it is difficult to 
avoid a nihilistic attitude toward therapy other than that to be developed 
toward a correction of endocrine imbalances, probably in the early teens, cer- 
tainly earlier than the usual age of diagnosis of metabolic craniopathy to 
date. 

PRESENT SERIES OF CASES 

Twenty-eight cases of hyperostosis frontalis interna are described in 

detail in the Appendix, and here reported for the first time. These consist 
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of 23 female and five male instances of typical metabolic craniopathy. 
Males are thus in greater proportion than has been noted in the summarized 
literature upon the subject, but clinically could in no way be distinguished 
from the female cases. Several previous authors have appeared to doubt 
the true nature of their male cases. “Twenty-seven persons were white, and 
one colored; 19 were married, and nine single. 

The average age of detection of the disease process in this group was 39.2 
years; the oldest patient included was 67 years of age, the youngest 13 
years. In general the average for the entire group is somewhat lower than 
that noted in any previous large series of cases. ‘Greatest interest centers 
in the inclusion of five juvenile instances of the malady in three males aged 
13, 19, and 19 years, and in two females aged 16 and 19 years. It is notable 
that in all these instances the bony changes were the principle findings, all 
other symptomatology remaining almost entirely latent. Three cases of 
these five were detected in the complete investigation of the family of a 
mother showing well-marked metabolic craniopathy, and were children who 
had been noted generally as being inept and retarded in school. Other 
than such ineptness no other complaints could be elicited. There is thus 
introduced an addition to the list of possible causes of childhood retardation, 
suggesting the advisability of skull roentgen-ray in such instances for the 
possible early detection of hyperostotic changes which may not yet have 
become irreversible. The two remaining juvenile patients were detected by 
roentgen-ray of the skull taken to determine the extent of injuries recently 
sustained in a fall and an auto collision respectively ; no other previous com- 
plaints could be elicited. In both instances well-developed and unquestion- 
able hyperostotic changes already were present. Time since the injury 
had, of course, been inadequate to permit any such sequelae to occur, but the 
role of an early ataxia or faulty judgment in causing the accident must be 
considered. 

There are introduced then for the first time two features of importance 
to the concepts of cause and pathogenesis of hyperostosis frontalis interna. 
The clear-cut demonstration of its occurrence in three siblings and the mother 
of a single family, in cases 4, 5, 6, and 7, suggests a possible hereditary back- 
ground, not only for the location of the bony changes, but also for the 
metabolic basis for their occurrence, possibly by means of pituitary deter- 
mination and the inheritance of a pathological endocrine pattern. The pos- 
sibility of hereditary determination of the frontal location of the outstanding 
bony changes of this disease was suggested by Henschen,” but no previous 


instance has been reported suggesting a familial basis for the occurrence of 
the disease. More extensive familial investigation will, of course, be re- 
quired to establish the role of inheritance in this pathology. 

The second point of interest in these five juvenile cases of definite hyper- 
ostosis frontalis interna with mainly latent symptomatology (cases 5, 6, 7, 
11, and 19) lies in the demonstration of the early onset of bony changes, and 
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the precedence in time of such changes over the other clinical features of the 
disease in at least some cases. This fact has previously been suspected in, 
and further substantiated by those cases of the present series associated with 
trauma. Thus, 11 persons dated the onset of their symptomatology to a 
definite cranial injury. In six of these cases (2, 12, 22, 20, 25, 26), as in 
many in the literature, complaints seemed to begin immediately after the 
trauma and continued without interruption to the date of demonstration of 
cranial changes. It is upon such data that the role of injury in the produc- 
tion of the disease has been predicated in the past literature. In five other 
instances (10, 11, 15, 18, 19), however, in persons without previous cranial 
complaints and with none of the other usual criteria of metabolic craniop- 
athy, well-developed bony changes were demonstrable upon skull roentgen- 
rays taken within 24 hours after cranial injury which was also followed by 
the onset of persistent headache, tinnitus, and the other usual features of the 
disease. In eight instances, therefore, of the 28 cases here reported bony 
changes preceded the onset of other clinical features of the syndrome. The 
dependence of the latter on the former is therefore challenged. It would 
appear more likely that both bony and functional changes, though mutually 
independent, might spring from a common, possibly heritable, endocrine 
dysfunction, or from one precipitated by trauma. 

The clinical symptomatology of the cases reported herewith is not 
divergent from that noted in the literature. A headache usually, though 
not always, frontal, and described often as a boring pain was the outstanding 
symptom in 22 of the 28 cases. This was such a constant feature of the dis- 
ease that the diagnosis of hyperostosis frontalis interna must be considered in 
the routine investigation of cephalalgia. It is usually intermittent, and in sev- 
eral instances was first noted following trauma. ‘This, in view of the above 
demonstration of bony changes asymptomatic until injury, suggests the 
precipitating action of trauma in relation to the onset of the clinical syn- 
drome, much as that of injury in relation to the pain of previously well- 
developed, but painless hypertrophic spinal arthritis, in which symptoms may 
be constant after trauma though never experienced before. 

Vertigo, obesity, and mental changes were each reported in eight in- 
stances ; tinnitus was noted in six persons. Four of the 23 females had had 
surgical or roentgen-ray ablation of the ovaries, and one had received de- 
pressant roentgen-ray therapy to the pituitary gland for the control of pre- 
sumably menopausal headaches (case 28). The prominent occurrence of 
castration and of menstrual abnormalities among the female cases of the 
literature suggests the involvement of the ovary in the pathogenesis of the 
disease. Even if this ovarian involvement were demonstrable, it would, of 
course, not detract from the pituitary primacy. Weakness, memory loss, 
menstrual changes, and increase of the 24-hour volume of urine were each 
noted in three cases. An ataxia of a reeling, falling type, with marked un- 
steadiness of station and gait, was noted three times. Significant hyper- 
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tension and visual changes were each reported twice, and epileptiform con- 
vulsions were noted once. 
In addition to the degenerative and mildly confusional mental picture 


reported commonly in the literature as complicating metabolic craniopathy 
This, with the 


an instance of homocidal psychosis was noted in case 12. 
case of the priest reported by Moreau, is suggestive of the potential social 
importance of the disease in addition to the economic loss represented by the 
prolonged debility and incompetence usually noted. 
reported instances of murder, personality changes, quarrelsomeness, and 


In both of the now 


incompetency in a person of previously high intelligence and responsibility 
preceded the violence. ‘The possible role of this disease entity in the more 
violent psychosis of the age group commonly involved will, therefore, require 
more extensive investigation, while its importance in juvenile behavior dis- 
orders is suggested by the figures of Mortimer. These conclusions are sup- 
ported also by Pende © and others. 

The associated pathology noted in the present series and not previously 
reported in the literature of the subject included carcinoma of the thyroid, 
with cranial metastases (case 23), and an instance of multiple myelomata 
with extensive cranial invasion including the sella turcica, but associated with 
unquestionable frontal internal hyperostosis and diabetes insipidus (case 
28). Acromegaly was noted in one patient and acromegaloid changes in the 
facial skeleton and extremities of two others. An intracranial temporal 
osteoma was reported in case 27 in association with hyperostosis. 

We have been unable to classify the roentgen-ray appearances of these 
cases as rigidly as suggested by Moore, and in many instances could not 
Thus of 28 cases, 23 showed 

showed it 
Three 


escape placing a given case in two groups. 
Type I intracranial changes alone or principally, but four others 
in lesser form, secondary to more marked changes of another type. 
cases showed primarily a diffuse thickening of the calvarium, or Type III 
change, but in five additional persons such thickening occurred with other 
more marked changes of other types. One Type II case was noted, but none 
of Type IV. The atrophic changes of Type V were demonstrable in three 
instances. It would appear, therefore, that any classification not admitting 
such overlapping would necessarily become arbitrary and artificial, and 
would require cautious application, especially as the clinical features of the 
disease are not proportional to the type of bony involvement. 

Pre-roentgen diagnosis was attempted in several instances and was oc- 
casionally correct as shown by later pictures. This is in agreement with the 
experience of Rogers. The cranial changes yet remain the central criteria 
of the disturbances, and are likely to remain its most pathognomonic sign, 
at least if the entire entity does not become submerged into a larger endo- 
crinopathic field with broader and more definite characteristics. The work 


of Mortimer has taken a long step in this direction. 








PHILLIP T. KNIES AND H. E. LE FEVER 


SUMMARY 


The important available literature of 173 years has been presented rela- 
tive to a syndrome characterized in its fully developed form by numerous 
metabolic, endocrine, and neurological variations, with the common feature 
to date of bony skull changes of a symmetrical type, usually frontal in 
location. It is possible that even this common denominator may be slight, 
or absent in some cases as yet unclassified in the absence of a final under- 
standing of etiology and pathogenesis of this syndrome. The opinions of 
many authors have been considered, and the data of the present paper are 
not at variance with preceding observations regarding the disease. It has 
been possible, however, to extend the concept of the malady, and to sug- 
gest additional factors relating to it. Mechanical, inflammatory, and even 
traumatic factors are generally recognized today as secondary to an endocrine 
background. Most writers have linked the disease with the pituitary gland 
and occasionally with the ovarian changes of the menopause, in consideration 
of the average age of detection of the disease. In view, however, of the 
younger ages of detection reported in occasional papers on the subject, and 
the five cases in the present paper under 20 years of age, or eight under 30, 
it has become apparent that the age of pathogenesis may long precede meno- 
pause. In all, seven instances under 20 years of age have now been reported 
in the entire literature, including the five cases in the present series. A 
similar doubt of menopausal effect is cast by the now not inconsiderable 
number of male cases reported in the literature, including five of the present 
series. It is difficult, however, not to accord to the ovary some role, pos- 
sibly secondary, in pathogenesis, through a depressant effect on anterior 
pituitary activity, with in turn an effect on calcium metabolism, a vicious 
circle being thus established. 

Three of the juvenile cases here reported (cases 5, 6, and 7) were siblings 
of a mother with well developed frontal hyperostosis (case 4), suggesting a 
familial and possibly an hereditary basis for the disease. This possibility 
had already been suggested by Henschen in regard to the frontal localization 
of the bony changes, but so far as we are aware these cases constitute the first 
evidence of such background for the disease itself. If it be a change pre- 
dominantly sex-linked, its sex preponderance may require no additional ex- 
planation. It is readily admitted, however, that the instances noted herewith 
are merely suggestive rather than conclusive evidence of such relationship. 
The usual discovery of the disease at later ages may depend upon slowly 
progressive changes, beginning much earlier with secondary changes of more 
imperative nature leading to detection later. The discovery of well-marked 
hyperostosis in traumatic cases without previous symptoms suggests a pos- 
sible long period of latency. In view of the very slight impairment of gen- 
eral physical health in the earlier stages, it is obvious that the majority of 
pathological studies have been made late in senile patients, overlooking the 
younger cases. 
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The endocrine aspects of the disease appear unquestionable and are, in 
fact, quite compatible with an hereditary concept of pathogenesis, of which 
they may represent the mechanism underlying these changes. 

In the present paper a progression of cranial changes has been reported 
during periods of observation of two patients, including not only the diploic 


changes reported by previous writers, but also change of the frontal internal 
hyperostosis. Extracranial changes are, however, rare. 

The association with history of trauma appears at first too definite to be 
denied, and it is probable that in some instances pituitary or adjacent changes 
have been induced by injury to the head, which have ultimately resulted, 
through secondary endocrine mechanisms, in hyperostosis and other features 
of metabolic craniopathy. In many other cases, however, it is obvious that 
injury has served only to bring to light previously latent, asymptomatic 
changes, which thereafter became and remained notable. 

The social implications of this disease are important in view of the high 
morbidity at potentially highly productive life periods. The length and in- 
tensity of such disability rank the disease with permanent functional in- 
sanity in terms of disaster to the patient. Three instances of violent anti- 
' revenge 


‘ 


social tendencies have been reported, including a patient with 
psychosis ” and two murderers, one reported herein. In most instances, 
however, the psychoses have been mild, and have tended to be intermittent. 
Thus this disease assumes a further importance in consideration of the back- 
ground of psychoses of hitherto uncertain etiology, as demonstrated by 
Moore. 

Treatment to date has been variable, and mainly symptomatic or em- 
pirical. It has generally been ineffective, and the occasional measures re- 
ported as successful must be more widely applied under careful observation 
and over longer periods of time before proper evaluation is possible. In 
view of our concepts of pathogenesis surgical removal of the hyperostoses, 
difficult in view of the dense dural adhesions, would probably not be either 
feasible or effective. It has been demonstrated that the clinical features of 
the cases are not always directly dependent on the type or extent of bony 
changes involved, and are often dissociated in terms of time element. The 
surgical approach should, therefore, be conservatively considered. It is 
desirable that future reports should include critical analyses of the treatments 
used in a disease generally so debilitating, as well as careful investigations of 
the familial background of the patients. 


We are indebted to Dr. John V. Horst for his permission to include in our series Cases 
4, 5, 6, and 7, so important to our concepts of the disease 
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Case Age Sex 
=. 66 F 
(1) 
St F. 45 F 
(2) 
37-157 
St. Ff. 26 F 
(3) 
37-150 
5.3 41 F 
Mrs. G. T. 
(4) 
}.. 8. 19 M 
; (S) 
¢ J. H. 16 F 
| (6) 
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CaAsE REPORTS 
Race Married 


Epitome 


Vertigo, frontal headache, ataxia, propulsion, retro- 
pulsion, loss of memory, tinnitus, coarse intention 
tremor, and paresthesia of hands and arms, all of 
sudden onset, suggesting cerebral vascular acci- 
dent, four weeks before admission. Moderate 
obesity, negative serology and spinal gold curve of 
1112200000. Roentgen-ray of typical hyperos- 
tosis frontalis interna. (Type I, figures 3, 4, 
and 5). Treated by phenobarbital 09 gm. ‘and 
chondroitin 4 gm. daily with improvement per- 
mitting domestic engagement. Recheck in 18 
months shows all symptoms markedly improved, 
slight increase of intracranial lesions, thickening of 
diploé, and flattening of external contour of skull. 
Moderate hypertension. 


Vomiting at menstruation from onset at 13 until 
hysterectomy at 32. Headache recurrent since 
pneumonia at 29, with tinnitus, partial deafness, 
and occasional vomiting, fatigability, frequency, 
polyuria, obesity, blood pressure 192/134, hirsu- 
tism, insomnia, vertigo, intention tremor, weak- 
ness, multiple neuralgias, and dryness of skin; 
tenderness 2 inches above glabella. Momentary 
unconsciousness, followed by retropulsion, after 
head injury at 41, with accentuation of all symp- 
toms. Roentgen-ray showed corrosion of frontal 
bone 1 inch above sinuses with surrounding hy- 
perostotic changes (Type I). Serology negative. 
Death 48 hours after removal of subdural hema- 
toma. Particular interest lies in development of 
clinical stigmata of metabolic craniopathy nine 
years before trauma responsible for hematoma. 


Recurrent vertigo and band-like headaches for 
eight months following menorrhagia of 75 days 
with recent sudden obesity. Basal metabolism 
minus 15. Roentgen-ray typical of early frontal 
hyperostosis (Types III and I). Clinically un- 
improved by desiccated thyroid. 


Unilateral ovarectomy at 37 followed by mild 
menopausal syndrome, menstrual irregularity, 
headache, vertigo, recurrent nervousness, drowsi- 
ness, lack of concentration, poor memory, male 
hirsutism, and moderate obesity. B.P. 104/64. 
B.M.R. minus 7. Roentgen-ray changes showed 
typical internal frontal hyperostoses. (Types I 
and II). Returned to care of household on desic- 
cated thyroid 0.2 gm. and chondroitin 2.6 gm. 
daily with weight loss and subsidence of complaints 
to occasional headache. 


Son of case 4, showing notable mental sluggishness, 
and retardation in school; no complaints. Roent- 
gen-ray showed slight roughening of inner table of 
frontal bone (Type I). 


Daughter of case 4, with mental retardation and 
appearance of mild hypothyroidism. Roentgen- 
ray showed well advanced internal frontal hy- 
perostosis (Type I, figure 9). 


























Case Age 
J. H. 13 
(7) 
U. Hi. 62 
361512 
(8) 
U. HH. 47 
382547 
(9) 
W. C. 58 
164 
(10) 
W. C. 19 
4400 
(11) 
H. L. 39 
Mrs. M. H. 
(12) 
5.4 oF. 60 
Mrs. W. W. 
(13) 


W. C. 53 





Sex 
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Race Married 


W 


W 


W 


W 


W 


W 
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M 


M 


M 


M 


M 
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Epitome 


Son of case 4, investigated in routine family sur- 
vey. Nocomplaint. Definite frontal hyperostosis 
limited to frontal table (Type I, figure 8). 


Left facial neuralgia of two years’ duration, with- 
out paroxysms or trigger zone, after respiratory 
infection with tinnitus and left epiphora, unre- 
lieved by temporomandibular injection. Garru- 
lous, with personality changes. 11 pregnancies, 
two miscarriages; hysterectomy at 35. Gall- 
bladder colic at 61. B.P. 140/90; moderate 
obesity; serology normal. Roentgen-ray showed 
moderate hyperostosis (Types I and II). Unim- 
proved after fever therapy by typhoid vaccine and 
radiofrequency hypertherm. 


Frontal headaches with vomiting for five years. 
Development of frontal and hard occipital masses 
within two years. Nervousness for several years, 
with recent persecutory psychoses and visual hallu- 
cinations. Progressive acromegalic changes for 
two years, with enlargement of feet and hands, and 
exostoses in frontal area and behind left ear. 
Roentgen-ray menopause at the age of 42. 
B.M.R. minus 6. Serum calcium 9 mg. per cent. 
Roentgen-ray showed frontal hyperostosis interna 
and diffuse thickening of the entire skull (Types II 
and IV, figure 6). Treated by roentgen-ray of 
pituitary without improvement. 


Routine examination immediately after auto acci- 
dent. Five pregnancies; menopause at 42; hyper 
tensive; very obese. Roentgen-ray showed well 
marked frontal hyperostoses (Type I). No pre 
vious complaints. 


Examined 12 hours after occipital head injury 
which was followed by frontal aching; no preceding 
symptoms. Roentgen-ray showed well marked 
internal frontal hyperostoses (Type I). Student 
nurse; physical characteristics not remarkable. 


One pregnancy, one child dead of muscular 
dystrophy. Above average intelligence, complain 
ing of irritability, depression, emotional instability, 
carelessness, vertigo, staggering gait, fatigability, 
and memory loss of two years’ duration. Recent 
discharge from position because of incompetence. 
Sudden menopause at 38. Constant head pain 
since kicked by horse at the age of 25. B.P. 
124/60. Serology normal. Committed murder; 
found insane. Roentgen-ray showed skull thick- 
ened throughout, except in posterior-occipital 
areas; depression with fracture lines in left lateral 
frontal area. Calcification of falx cerebri and 
hyperostosis frontalis interna, more marked on 
left (Types I and II, figures 1 and 2). 


Complaints of headache and obesity of long dura- 
tion. Roentgen-ray demonstration of nebula fron- 
talis and slight internal hyperostoses (Types I and 


II). 


Brain tumor suspect with frontal headache of 
several hours’ duration every two to three days. 
Obese. Serum calcium 12.1 mg. percent. Roent- 
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Case Age Sex Race Married Epitome 

gen-rays of 7/19/37 show wide vascular channel in 
parietal bone to midline of vault where there are 
several areas of decreased density; slight frontal 
hyperostoses. All abnormalities slightly increased 
at repeated study 9/30/37. Definite increase in 
hyperostoses and diminished rarefaction 11/3/37 
(Types V and I). 





W. C. 31 F W M Examined several hours after auto accident for 
3467 continuing headache; no previous complaints. 
(15) Forehead laceration. Roentgen-ray showed well 
marked internal frontal hyperostoses (Type I). 

Ww. C, 30 F W S Investigation because of headaches. Serology 
295 negative. Roentgen-ray shows incipient frontal 
(16) internal hyperostoses (Type I). 

W. C. 67 M W M Serology negative. Roentgen-ray showed well 
1829 marked internal frontal hyperostoses (Type I) in 
(17) routine investigation of headaches. 

W. C. 22 F W M Head pains persistent after momentary uncon- 
188 sciousness in auto accident of date of examination. 
(18) Five months’ gravid. Frontal hematoma, nasal 


hemorrhage, ecchymoses about left eye. Early 
hyperostosis frontalis interna and fractures of left 
frontal bone revealed by roentgen-ray (Type I). 


W. C. 19 M W S Examined on date of injury by auto; no uncon- 
4443 sciousness, but persistent right parieto-occipital 
(19) pain. Left pupil dilated but reactive to light. 





Roentgen-ray showed marked wave-like internal 
frontal hyperostoses (Type I, figure 7). 


Dp. BH. 30 F W M Head pains radiating from right mastoid area 
366-995 beginning three months after fall on right parietal 
(20) area one year before examination; no unconscious- 


ness or laceration. Noprevioussymptoms. B. P. 
126/74. Wt. 125 lbs. <A tender two-inch depres- 
sion behind right ear. Serology and all other 
physical examinations normal. Roentgen-ray and 
encephalography showed osteoporosis in right 
parietal area and vertex; hyperostosis frontalis 
interna; plastic arachnoiditis, right midparietal 
area (Types V and II). 


E> dae 34 F W M Failing vision for one year, slightly improved after 
Mrs. E. J. dental extraction, with recent vertigo, weakness, 
(21) staggering gait, urinary retention, tinnitus, with 


periods of dizziness, and menstrual irregularity 
during past year. Roentgen-ray showed marked 
calcification of falx cerebri and tremendous frontal 
internal hyperostoses (Type I, figure 10). 


W. C. 33 F W M Recurrent incapacitating head pains radiating from 
380-035 left frontal area to occiput, with periods of vertigo 
(22) and nervousness since unconsciousness of 30 min- 


utes’ duration after striking head on beam five 
years previously; bilateral salpingectomy and uni- 
lateral ovarectomy three years before injury. 
Examination negative except for absent Achilles 
reflex. Roentgen-ray showed mild internal frontal 
hyperostoses (Type I). 
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Case Age Sex Race Married Epitome 
St. F. 62 F W M Removal of non-toxic nodular goiter 10 years pre- 
37-1216 viously, with growth in last five months of firm 
(23) mass in area of left lateral thyroid lobe, weight loss, 


and development of a left frontal mass with bruit 
and thrill. Serology normal. B.P.150/90. Ret- 
inal veins slightly distended. Roentgen-ray of 
skull shows symmetrical hyperostosis frontalis 
interna with unilateral two-inch erosion without 
regeneration in area of left frontal bone (Types I 
and II). Long bones showed osteoporosis. Bi- 
opsy showed thyroid carcinoma metastatic to skull. 


wae * 24 F W S Convulsive seizures of increasing frequency during 
A. M. 18 months, followed by nausea, vomiting, occipital 
(24) head pain, prostration. Onset of right supra- 


orbital pain in last month. Juvenile goiter at the 
age of nine, with persistent slight enlargement, 
Wt. 122 Ibs. B.P. 128/60. B.M.R. minus 6; 
serology normal; menstrual history normal. 
Roentgen-ray showed moderate internal frontal 
hyperostoses (Types I and V) and rarefaction at 
lateral extremity of right supraorbital ridge. 
‘Typhoid fever’’ diagnosed 18 months before onset 
associated with marked headache. Anterior horns 
of lateral ventricles shown by encephalography to 
be dilated. 


w. CC, 51 F W M Frontal and bregmatic headaches, sense of weight 
373-486 on top of head, vertigo, and unsteadiness resulting 
(25) in several falls since blow on head with un- 


consciousness of 20 minutes’ duration five years 
previously. B.P. 160/95. Obesity moderate. Se- 
rology negative. Roentgen-ray showed no evi- 
dence of fracture, but moderate internal frontal 
hyperostoses (Type I). 





W. C. 37 M W M Recurrent severe occipital head pain since struck 
373-997 by slate slide two years previously. Tinnitus in 
(26) right ear since mastoidectomy 11 years previously, 


Weber test referred to right; right bone conduction 
better than air conduction. B.P. 140/94. Anes- 
thesia of mandibular branch of left fifth nerve. 
Serology negative. Roentgen-ray showed moder- 
ate internal frontal hyperostoses and sphenoid and 
maxillary cloudiness (Type I). 


U. Hf. 42 F W M Five years of progressive pain and drawing sensa- 
354375 tion at vertex, with deafness, tinnitus, vertigo, and 
(27) failing vision. Mass in inner left temporal table 


demonstrated by roentgen-ray two years before. 
Sagittal suture had remained open until the age of 
five years, and was now marked by prominent bony 
ridge. Deficient mentality. B.P. 140/90. Left 
second and eighth cranial nerves impaired. 
Roentgen-ray showed well-defined temporal os- 
teoma-and hyperostosis frontalis interna. The 
first was removed surgically, with disappearance of 
discomfort and tinnitus (Type I, figures 11 and 12). 


U. H. F W M Moderately obese, with 15 years’ weakness, poly 
386-488 dipsia, polyuria, and occasional glycosuria without 
(28) elevation of blood sugar. B.P. 124/75. Roentgen- 


ray demonstration of multiple myelomata indi- 
cated by bone marrow studies. Moderate degree 
of frontal internal hyperostosis (Type I). Pos- 
terior pituitary lobe extract without effect on 
headache, but with relief of polyuria during ad- 
ministration. 
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THE ROLE OF DIABETES IN THE DEVELOPMENT 
OF DEGENERATIVE VASCULAR DISEASE: 
WITH SPECIAL REFERENCE TO THE 
INCIDENCE OF RETINITIS AND 
PERIPHERAL NEURITIS * 


By Tuomas J. Dry, M.B., and Epcar A. Hines, Jr., M.D., F.A.C.P., 
Rochester, Minnesota 


THE advent of arteriosclerosis is one of the inevitable consequences of 
aging. The existence of arteriosclerosis in one or another part of the vas- 
cular tree after the age of 30 is to be expected. Its rate of progression and 
its predilection for certain special arterial channels are factors which influence 
profoundly the problem of longevity. It is apparent, also, that the anatomic 
distribution of the sclerotic process in relation to the arterial wall itself is an 
important consideration in determining the seriousness of the disease. Thus, 
the intimal lesion affecting the medium-sized muscular arteries (coronary, 
cerebral and tibial) gains special prominence because of the likelihood of 
formation of secondary thrombi, with diminution and later obliteration of 
Neither the Monckeberg 


the lumens of such medium-sized muscular arteries. 
type of sclerosis nor, indeed, the intimal lesions of the larger elastic arteries 


possess the same potentialities for vascular occlusion. 

There are no doubt many factors which may influence the rate and extent 
of arteriosclerosis but our knowledge is, at best, inadequate to explain the 
phenomena .which initiate arteriosclerosis or those which accelerate its prog- 
ress. The one factor which has received widespread consideration as a con- 
tributory cause to arteriosclerosis is diabetes mellitus. The recent survey 
of the incidence of coronary sclerosis among diabetic and nondiabetic patients 
carried out by Root, Bland, Gordon and White * again emphasizes this fact. 
The postinsulin era offers especially valuable subject material for analysis. 
Indeed, the introduction of insulin has created a fascinating biologic ex- 
periment, inasmuch as the diabetic patient now lives longer not only with his 
diabetes but also with his arteriosclerosis. 


PossIBLE ERRORS IN THE APPRAISAL OF THE EFFECT OF DIABETES 
ON ARTERIOSCLEROSIS 


At the outset, we must recognize certain obstacles to the accuracy of 
a survey which is intended to reflect the effects of diabetes on arteriosclerosis. 
The first of these obstacles is the personal equation in the estimation of 
the degree of arteriosclerosis present, inasmuch as there is no clear-cut dis- 
pathologic ”’ 


‘é 


tinction separating what might be termed “ physiologic ”’ from 
arteriosclerosis. 
* Submitted for publication November 13, 1939. 
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The second obstacle is the question of the availability of sufficient data 
to satisfy statistical requirements, as well as the question of the correct inter- 
pretation of such data. One of the most common errors committed in the 
appraisal of arteriosclerosis in the presence of diabetes arises out of a direct 
comparison of data pertaining to diabetic subjects with data pertaining to 
nondiabetic subjects, without reference to the relative incidence of the two 
conditions. Since the general population contains about 100 times as many 
nondiabetic patients as it does diabetic patients, the data secured from this 
type of direct comparison can in no way reflect the facts accurately. 

The third obstacle is the question of selecting a division of the arterial 
tree which lends itself to the study of its functional integrity. Most studies 
of this type have centered around the coronary circulation, but in a study of 
the coronary circulation the obstacles to accuracy are far from negligible. 
If clinical material is used, it must be recalled that coronary disease may be 
strikingly latent in the presence of diabetes (perhaps because of the hyper- 
glycemia present in such a condition) and electrocardiographic evidence may 
be misleading because both hypertension and diabetic acidosis may produce 
changes simulating those changes incidental to coronary sclerosis. If data 
pertaining to observations made at necropsy are preferred, the problem arises 
of availability of a sufficiently large series of cases to satisfy statistical 


requisites. 





NATURE AND SCOPE OF THE PRESENT STUDY 





The present study deals with the incidence and the complications of oc- 
clusive peripheral arteriosclerosis among diabetic and nondiabetic patients, 
and with certain phenomena frequently associated with arteriosclerosis 
among diabetic individuals. The study has been carried out with the 
authors being fully cognizant of the difficulties previously detailed, and an 
attempt has been made to overcome these difficulties as far as is possible. 

Thus, we selected the peripheral arterial system for study because it per- 
mits of the use of clinical material. In so doing, the question of the per- 
sonal equation in the appraisal of the degree of arteriosclerosis present in 
individual arterial channels is obviated. The central problem, after all, is 
not merely the existence of arteriosclerosis. That is assumed to be present. 
The central problem is whether the functional integrity of the arterial sys- 
tem, in the region of the body under consideration, is or is not intact. The : 
phenomena characterizing arterial insufficiency in the peripheral circulation, | 
both subjective and objective, happen to be reasonably clear-cut : claudication, 
coldness, ischemic neuritis, excessive pallor on elevation and excessive rubor 
on dependency, absent pulsations, trophic changes of the nails and, in its 
extreme form, trophic ulcers and gangrene. Forms of obliterating arterial 
diseases from causes other than arteriosclerosis can be differentiated usually ' 
without difficulty. A special effort was made in our group to make this 
differentiation. The selection of this particular field, moreover, offers a 
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far wider scope for analysis than does the selection of any other part of 
the arterial system. 

Finally, the errors inherent in statistical analyses have been obviated 
in so far as the Division of Biometry and Medical Statistics of The Mayo 
Clinic has placed at our disposal the necessary control data, consisting of the 
total number of patients (both diabetic and nondiabetic) in each decade, 
examined at the clinic during the yearly periods corresponding to our study. 

Material. 1. The diabetic group contained 230 diabetic patients (of a 
total number of 7,073 diabetic patients examined consecutively at the clinic 
during the years 1928 to 1938, inclusive) representing all patients presenting 
clinical evidence of the existence of arterial insufficiency of varying degrees 
in the lower extremities, and thus permitting of a diagnosis of occlusive 
peripheral arteriosclerosis. 

2. The control group, or nondiabetic group contained 219 nondiabetic 
patients (of a total number of 197,894 nondiabetic patients examined con- 
secutively at the clinic during the years 1929 to 1933, inclusive) representing 
all patients for whom the diagnosis of occlusive peripheral arteriosclerosis 
was made. The criteria for determining the presence and the degree of 
arterial insufficiency were the same in both groups. There may have been a 
few instances of latent diabetes among this second group. However, at 
least 60 per cent of these patients had blood sugar determinations while they 
were under observation. 

A summary of the analysis of this study is shown in table 1. It will be 
noted that: 

1. The absolute incidence of arteriosclerosis to a degree of causing 
arterial insufficiency is very significantly higher in the so-called diabetic 
group in every decade when diabetic patients are compared to nondiabetic 
patients as a group. The ratio for the entire group, meaning both diabetic 
and nondiabetic patients, is approximately 11:1. 

2. Arteriosclerosis ‘obliterans occurs a decade later among nondiabetic 
patients as a group than it does among diabetic patients. 

3. The same general remarks apply when the conditions of diabetic and 
nondiabetic males are compared. 

4. Arteriosclerosis obliterans occurs two decades later among non- 
diabetic women than it does among diabetic men, and it occurs one decade 
later among nondiabetic women than it does among diabetic women. 

5. The incidence of arteriosclerosis obliterans among diabetic women is 
almost 80 times as frequent as it is among nondiabetic women as a group. 

6. Even in the age period of as early as 40 to 49 years, arteriosclerosis 
obliterans is about 12 times as common among diabetic women as it is 
among nondiabetic men. 

7. The ratio of men to women in the nondiabetic group is approximately 


/:1. 
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8. The ratio of men to women in the diabetic group is approximately 2:1. 


This is otherwise expressed (table 1) : 


Fifty-six per cent (41 of 73) of diabetic women having occlusive pe- 
ripheral arteriosclerosis were 60 years or more. 

Fifty-eight per cent (91 of 157) of diabetic men having occlusive 
peripheral arteriosclerosis were 60 years or more. 

Seventy per cent (135 of 193) of nondiabetic men having occlusive 


peripheral arteriosclerosis were 60 years or more. 
Eighty-eight and four-tenths per cent (23 of 26) of nondiabetic women 
having occlusive peripheral arteriosclerosis were 60 years or more. 


It is equally enlightening to note the incidence of the more serious com- 
plications of occlusive peripheral arteriosclerosis as represented by gangrene 
or trophic ulcers. 

Among the nondiabetic group as a whole, 107 patients (48.9 per cent) 
of 219 patients having occlusive peripheral arterial disease had gangrene 
or trophic ulcers. 

Among the diabetic group as a whole, 143 patients (62.1 per cent) of 230 
patients had gangrene or trophic ulcers. 

Among 193 nondiabetic men having occlusive peripheral arterial disease, 
95 (49.4 per cent) had gangrene or trophic ulcers. 

Among 157 diabetic men having occlusive peripheral arterial disease, 85 
(54.1 per cent) had gangrene or trophic ulcers. 

Among 26 nondiabetic women having occlusive peripheral arterial dis- 
ease, 12 (46.1 per cent) had gangrene or trophic ulcers. 

Among 73 diabetic women having occlusive peripheral arterial disease, 
58 (79.4 per cent) had gangrene or trophic ulcers. 

In summary then, this study shows a markedly higher absolute incidence 
for occlusive peripheral arteriosclerosis among diabetic patients, as well as a 
significantly higher incidence of the more severe complications of arterio- 
sclerosis. Most striking of all is the enormously increased vulnerability, 
not only to occlusive peripheral arteriosclerosis, per se, but also to the more 
serious complications of arteriosclerosis, of women who have diabetes. This 
is especially significant when the usual increased vulnerability of the male to 
most chronic diseases is considered. 


COMMENT 


The question of how closely a direct cause and effect relationship can be 
established between diabetes and arteriosclerosis is a matter for conjecture. 
The mere association of the two conditions in a patient is probably only one 
facet of a many-sided crystal. The question of the parts that the disturbed 
carbohydrate metabolism and the deranged fat metabolism during phases of 
ketosis play comes to the fore, but it must be noted that in the condition of a 
patient who has both diseases, there is no direct relationship between the 
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severity of diabetes and the degree of arteriosclerosis present. The most 
marked forms of arteriosclerosis are often encountered in the presence of 
mild diabetes. Indeed, there are instances in which the obliterative disease 
antedates the known onset of diabetes. The state of altered metabolism 
then, is merely another facet of the same crystal. 

Perhaps it would be more nearly correct to regard the problem in the light 
of an abiotrophy affecting both the insulin-producing tissues and the vascular 
systems alike, and to suggest that a condition is present which requires 
merely an additional stimulus to bring about arterial lesions of pathologic 
proportions, just as it requires an additional stimulus, such as obesity, over- 
feeding, or an infectious illness, for diabetes to become manifest. This 
additional stimulus may be hypertension in one instance, hyperlipemia as we 
encounter it in hypothyroidism or xanthomatosis in another instance. Again, 
the added metabolic strain caused by obesity may be sufficient to initiate or 
at least hasten the progress of arteriosclerosis. Diabetes, as well as arterio- 
sclerosis, exhibits strong hereditary trends. We postulate, in short, a bio- 
logic background for arteriosclerosis. To illustrate, let us call to mind the 
vulnerability of the arterial system of the rabbit to the feeding of cholesterol,” 
as compared to the relative immunity of the arterial systems of other animals 
to this substance. 


CERTAIN PHENOMENA CHARACTERISTIC OF DIABETES WHICH BEAR A 
DireEcT oR INDIRECT RELATIONSHIP TO THE PROBLEM OF 
DEGENERATIVE ARTERIAL DISEASE IN GENERAL 


The study of certain associated phenomena characteristic of diabetes was 
also carried out in order to determine whether or not such phenomena would 
cast some light on the genesis of arterial disease among those individuals 
whose biologic or metabolic backgrounds seemed to have rendered them 
more susceptible to more rapidly progressive arterial disease. 

Previous surveys of diabetic patients have disclosed a striking relation- 
ship between arterial disease, diabetic retinitis and so-called diabetic neuritis. 
In 1934, Wagener, Wilder, and one of us (Dry *) found that 25 per cent of 
187 diabetic patients suffering from hemorrhagic lesions of the retina showed 
evidence of having some abnormality of the peripheral nerves as compared to 
only 8 per cent of a control series of 371 patients having diabetes con- 
secutively encountered (not exhibiting retinal lesions of the diabetic type). 
The clinical records revealed significant disease of the arteries or kidneys in 
84.5 per cent of the 187 patients having hemorrhagic lesions of the retina, 
and in only 53.3 per cent of 371 patients who had no retinal lesions of the 
diabetic type. In fact, there were only 23 patients in the entire series * in 
which diabetic retinal disease was not associated with clinically demonstrable 
arterial disease, an observation which does not, of course, mean that such 


arterial disease was not present. 
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A study of the evolution of retinal disease in the presence of diabetes 
led to the belief that diabetes injures the finer arterioles or venules of the 
retina (probably the venules), and that the injury is insufficient in degree in 
most instances to bring about abnormalities that are visible with the oph- 
thalmoscope. In more marked degree, however, this injury to the arterioles 
or venules gives rise to characteristic punctate hemorrhages; later these 
hemorrhages are associated with the appearance of punctate exudates or cot- 
ton wool-like structures or both. Finally, lesions of the veins occur, result- 
ing in recurrent hemorrhages into the vitreous, producing the picture of 
retinitis proliferans. 

The point requiring emphasis is the fact that disease of the finest radicles 
of the arterial and venous system initiates changes, which in turn set the 
stage for progressive degenerative lesions of the retina. At least, as far as 
the retina is concerned, the diabetic process seems to be principally responsible 
for these changes, since they occur in the presence of no other disease. 


TABLE II 


Relative Incidence of Gangrene, Retinitis and Neuritis among Diabetic Males 
and Females, Respectively 

7 males, or 54.1 per cent 

females, or 79.4 per cent 


a 85 of 15 
é ene cme 
_— ot 43 


57 males, or 20 per cent 
3 females, or 30.1 per cent 


, — f1 
Neuritis pe - 


of 


of 131 males, or 36.6 per cent 


Retinitis yt ce f . 
Ret of 65 females, or 74 per cent 


In the present study (table 2), the retinas of 196 patients of the diabetic 
group (131 men and 65 women) were examined. Evidence of the existence 
of one or another type of diabetic retinitis was observed of 96 patients, or 
49 per cent of the 196 diabetic patients having occlusive peripheral arterio- 
sclerosis, as compared to the incidence for retinitis of 17.7 per cent among 
the general type of diabetic patients encountered.* 

In consonance with the high incidence of the more advanced forms of 
arteriosclerosis obliterans noted among female diabetic patients, it is inter- 
esting to note that of the 65 diabetic women of the present series having 
occlusive peripheral arterial disease, for whom retinoscopy was done, no less 
than 48 had a diabetic type of retinitis—that is, approximately 74 per cent 
(table 2). In marked contrast to this figure, the eye grounds of only 48 of 
the 131 diabetic male patients of the present series exhibited a diabetic type 
of retinitis—that is, 36.6 per cent. 

How then is the interrelationship completed between arteriosclerosis and 
so-called diabetic neuritis on the one hand, and diabetic retinitis on the other? 
In considering diabetic neuritis by itself for a moment, there are several 
features requiring comment. 
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First, there seems to be no direct relationship between the metabolic dis- 
turbances associated with diabetes per se and involvement of the peripheral 
nerves, since the incidence of peripheral neuritis is no higher among patients 
with severe diabetes than among those with milder forms of the disease. 
Indeed, the reverse is actually more often true. Peripheral neuritis among 
young individuals who invariably suffer from the most severe grades of 
diabetes, occurs but rarely and when it does, its clinical behavior is strikingly 
different from that of the more common type of so-called diabetic neuritis 
of older patients. Thus, involvement of the peripheral nerve among juvenile 
diabetic patients clears up as the diabetes is controlled, suggesting that the 
basis for its existence might very well be avitaminosis conditioned by the as- 
sociated nutritional derangement; the involvement of peripheral nerves 
among older diabetic patients is notoriously refractory to treatment even 
when the diabetes is adequately controlled. Because of this difference in its 
clinical behavior and because of its rarity, the peripheral neuritis of young 
diabetic patients will not be considered in the discussion which follows. 

The second, and by far the most important consideration, arises out of 
histologic studies of nerve trunks obtained from patients who had exhibited 
evidence of having peripheral neuritis. _Woltman and Wilder,’ in a study of 
10 such cases, made the following observations: (1) degenerative changes 
were present in all instances, and were either patchy or diffuse, and the 
severity of symptoms and the degree of degeneration did not show any cor- 
relation, (2) in practically every instance, there was marked thickening of 
the walls of the intraneural nutrient arterioles, and (3) marked peripheral 
arteriosclerosis was associated with every case studied. 

In short, diabetic neuritis is essentially an ischemic neuritis and its 
genesis is dependent on interference with the vascular supply to the nerve 
bundles. In this respect it resembles in every way the ischemic neuritis 
associated with peripheral arteriosclerosis afflicting a nondiabetic patient. 

Thus far, present methods of examination have not identified a histologic 
lesion associated with diabetic neuritis which can be regarded as specific for 
diabetes, as are the punctate hemorrhagic lesions in the deeper layers of the 
retina. On the other hand, hemorrhagic extravasations within the walls of 
arteries have been shown by Winternitz, Thomas and LeCompte ° to be a 
very common finding when specimens are studied after proper clearing. 
Again, the relationship of these extravasations to the vasa vasorum becomes 
important since these authors have shown repeatedly that “ at the juncture of 
a branch with the parent vessel, one finds not only the greatest number of 
vasa vasorum, but also the majority of hemorrhages, and, likewise athero- 
mata.”” The inference again is that involvement of the nutrient arteries is 
the basis for certain degenerative changes and that the hemorrhagic ex- 
travasation and necrosis incidental to such degenerative changes furnish a 
nidus for future deposition of calcium and the atheromatous plaque. 

The analysis of our cases reveals again a greater vulnerability on the part 
of the female diabetic patients who have arteriosclerosis obliterans to involve- 
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ment of peripheral nerves than would be the case concerning male diabetic 
patients who have arteriosclerosis obliterans. Thus, 22 or 30.1 per cent of 
73 diabetic women having occlusive peripheral arteriosclerosis (79.4 per cent 
of these 73 women had gangrene) presented evidence of involvement of the 
peripheral nerves as compared to 31 or 20 per cent of the 157 male diabetic 
patients suffering from occlusive peripheral arteriosclerosis (54.1 per cent 
of these 157 men had gangrene). 

As a group, 23 per cent of diabetic patients suffering from occlusive 
peripheral arteriosclerosis had neuritis. Table 2 indicates the relative fre- 
quency of occurrence of the triad—gangrene, diabetic retinitis and peripheral 
neuritis—among male and female diabetic patients respectively. 

TABLE III 
The Distribution of Gangrene, Retinitis and Neuritis among Diabetic Patients 


Having Occlusive Peripheral-Arterial Disease 


Male Patients 


Age Number Gangrene 


30-39 4 
40-49 9 
50-59 53 
60-69 3. 
70-79 20 f 
80-89 4 2 
Totals 157 85 
Female Patients 
30-39 0 
40-49 
50-59 : 
60-69 ( 
70-79 ( 
80-89 


Totals 


SS “I~ on Ww 
— 
NON 


a 


? 
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Further, it is to be noted in table 3 that the decades during which occurred 


the highest incidence of retinitis were also the ones in which the incidence of 


neuritic involvement was the highest. Indeed, this is as true in the age 
period of 50 to 59 years among the female patients as it is in the next decade 
of 60 to 69 years, whereas the male patients show the highest preponderance 
of the components of the triad only in the age period of 60 to 69 years. 

The inference that a common factor is responsible for the initiation of 
arteriosclerosis in the presence of diabetes on the one hand and for the ini- 
tiation of diabetic retinitis and diabetic neuritis on the other (on the basis 
of the frequent correlation of these lesions) deserves serious consideration. 
This common factor is interference with nutrient vessels concerned in each 
instance: in retinitis, the retinal arterioles; in neuritis, the vasa nervorum; it 
intimal arteriosclerosis, the vasa vasorum. 
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SUMMARY AND CONCLUSIONS 


1. The incidence of arteriosclerosis obliterans is far greater among 
diabetic individuals than among those who do not have diabetes mellitus. 

2. The female diabetic patient exhibits an unusual vulnerability to 
arteriosclerosis. 

3. Diabetic retinitis and diabetic peripheral neuritis occur with great 
frequency among diabetic patients who are also afflicted by arteriosclerosis 
obliterans; the incidence of both retinitis and neuritis is significantly higher 
among female diabetic patients who also have arteriosclerosis obliterans than 
it is among male diabetic patients afflicted with arteriosclerosis obliterans. 

4. We postulate that a biologic background exists for the development 
of advanced arteriosclerosis in the presence of diabetes mellitus. By this we 
imply that an inherent weakness or abiotrophy exists which affects both the 
insulin-producing tissues and the vascular system, which requires in each 
instance only an additional stimulus to bring about pathologic changes in 
the structure of the insulin-producing tissues and the vascular system. In the 
case of the former, an infectious illness, overfeeding, or obesity, and in the 
case of the latter, hypertension, obesity or hyperlipemia, may serve as ade- 
quate stimuli for the initiation of the lesion, at least, the progression of the 
lesion, once it has been initiated. This phenomenon is analogous to the 
variability in the vulnerability of different animals to arteriosclerosis under 
experimental conditions, as for example, during the feeding of cholesterol. 

5. On the basis of the frequent association of arteriosclerosis obliterans, 
retinitis, and peripheral neuritis among diabetic patients and on the basis of 
certain anatomic observations made in the presence of retinitis and neuritis, 
we postulate that a common mechanism exists for the production of these 
three entities; namely, involvement of the nutrient vessels concerned in each 
instance; in retinitis, the retinal arterioles; in neuritis, the vasa nervorum; 
in intimal arteriosclerosis, the vasa vasorum. 
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CASE REPORTS 








AN ATYPICAL HEMOLYSIN IN PREGNANCY * 


By Puiip Levine, M.D., Newark, New Jersey, and 
Smr1k H. Porayes, M.D., Brooklyn, New York 


THE case to be reported is one of 12 (of which five were selected from the 
literature) recently cited in support of the hypothesis that the pregnant woman 
under certain conditions may be immunized by the products of conception; i.e., 
fetus or placenta.t This hypothesis was offered by Levine and Stetson * as an 
explanation for the origin of an atypical agglutinin with the properties of an 
immune antibody, observed in a pregnant woman never previously transfused. 
It was assumed that the patient, who had harbored a dead fetus for two months, 
was immunized by an agglutinogen in the blood or tissues of the macerated fetus, 
inherited from the father. A review of the obstetrical history and the present 
pregnancy in the 12 cases revealed, in almost all of them, the presence of a 
number of complications, such as toxic symptoms, repeated abortions, macerated 
fetuses, and post-partum infections. 

The patient under consideration presents the following features of interest: 
a past history of 11 pregnancies, including four miscarriages; toxic symptoms 
during the eleventh pregnancy; in the present pregnancy (twelfth) mild toxic 
symptoms, endometritis during the puerperium, and transfusion shock due to an 
atypical isoantibody, in this case a hemolysin. 

Reports of atypical isohemolysins in the literature are very few, and a brief 
description of these cases is given below. 

In 1932 Parr and Krischner* described a fatal transfusion accident in a 
woman (group O) suffering from loss of blood following an incomplete abortion. 
Administration of her husband’s blood, which was in group O and believed to be 
compatible, resulted in an immediate acute transfusion shock which terminated 
fatally four and one-half hours later. Subsequent examination revealed that 
although donor and patient were in group O, nevertheless, the donor’s cells mixed 
with patient’s serum underwent slow hemolysis which masked the agglutination. 

In the second case reported by Neter* the patient, suffering from subacute 
bacterial endocarditis, was transfused uneventfully three times in February 1935. 
Six weeks later it was observed that his serum contained an atypical agglutinin 
and hemolysin which acted on about 25 per cent of all bloods. This antibody 
could no longer be demonstrated the following month. 

Very brief reference is made by DeGowin ° to two patients in whom atypical 
hemolysins, active on the donor’s cells, were found. These observations were 
made after the onset of transfusion shock which proved to be fatal. In one 
case the patient had numerous transfusions because of bleeding from the colon; 

* Received for publication September 13, 1940. 

From the Division of Laboratories, Newark Beth Israel Hospital, Newark, New Jersey, 
and the Department of Pathology of the Cumberland Hospital, Brooklyn, New York. 

_ Aided by a grant from the Blood Transfusion Betterment Association of New York 
City. 
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the other, a patient with nephritis, had an uneventful transfusion four days 
previously. 

Reports of post-transfusion hemolytic reactions in instances where the bloods 
were presumably compatible are numerous, but two recent cases occurring in 
post-partum patients were published by Mandelbaum ® and Brainard.’ 

A brief résumé of the significant points in the history of the present case 
follows : 










Patient M. St., aged 37, was admitted in labor to one of the hospitals in New 
York City. She gave a history of 11 previous pregnancies and of these seven were 
full-term and four resulted in miscarriages. The previous labors were uneventful, 
except for the appearance of hypertension with the eleventh pregnancy. 

During the entire period of the present pregnancy the patient complained of 
occasional vomiting, moderate dependent edema, some spots before the eyes, and 







nocturia. 







TABLE I 
Tests at 20° C. with Unheated Serum M. St. 






















Read after 










1} hours at 20° C. 






1} hours at 37°C. | 
hem. 









Immediate centrifuging | 
and resuspension agg. ++ ++ 0 0 
hem. | 0 0 0 0 









Tests were made by mixing two drops of serum and two drops of 2 per cent washed cell 


suspensions. 
Agg. = agglutination; hem. = hemolysis; the signs ++, +, +, and tr (trace) indicate 


varying intensities of agglutination; s = strong. 











A normal, living, full-term infant was delivered on November 19, 1939, after 
five hours of labor. Two days later, the patient’s temperature rose to 101°, ab- 
dominal tenderness could be elicited at the umbilical region and the following day foul 
lochia appeared. On November 23 the patient was put on intensive sulfanilamide 
therapy for a period of three days. The temperature was still high on November 30, 
at which time the hemoglobin determination was 56 per cent (Dare). 

On the twelfth day post partum, the patient (group A) received a transfusion 
of group A blood. Despite the advisedly slow and careful injection of the blood, for 
reasons mentioned below, the transfusion had to be discontinued because of the onset 
of a chill after 150 c.c. of blood were introduced. The pulse rate increased to 124 
and respiration to 24 per minute. The patient vomited once and the temperature 
rose to 105.2° within two hours, but soon returned to normal. The following morn- 
ing, a catheterized specimen of urine showed in addition to albumin and casts the 
presence of blood as indicated by a positive benzidene test and some red blood cells 
observed microscopically. (A catheterized specimen drawn the day before the trans- 
fusion was entirely normal.) A specimen drawn the day after the transfusion showed 
diminished albumin and casts and no blood. The hemoglobin at this time was 48 per 
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cent (Dare). The patient was given large doses of alkali and general supportive 
treatment. She was discharged 24 days after admission with the diagnosis of “ par- 
turition and acute puerperal endometritis.” 


In the pre-transfusion compatibility tests for the selection of the donor, it 
was observed that the patient’s serum did agglutinate the donor’s cells at room 
temperature, but since these reactions apparently disappeared or were not ob- 
served at 37° C., it was considered safe to transfuse the patient with this par- 
ticular blood. In other words it was felt that the agglutinin in question was a 
cold agglutinin. 

Subsequently, tests done at both 20° C. and 37° C. with the patient’s pre- 
transfusion specimen confirmed the presence of distinct agglutination at the 
lower temperature; but in the corresponding tests kept at 37°, the agglutination 
was masked and obliterated by distinct but incomplete hemolysis (table 1). 


TABLE II 


Hemolysis, Inactivation, and Reactivation 


Red Blood Cells of Groups 


Unheated serum agg. 
M. St. 1 hour at 
oe Gx hem. 


Inactivated serum! agg. 
M. St. 1 hour at 
ag hem 


Addition of fresh agg. 
normal serum 
P.B. to tubes in II 


1 more hour at 


ar {.. hem. 
agg. = agglutination; hem. = hemolysis; vs = very strong; s = strong; d = distinct. 


When numerous bloods of groups O and A were tested at 37° C. with fresh and 
inactivated sera, parallel hemolytic and agglutination reactions were observed 
(table 2, I and II). In other words, distinct but incomplete hemolytic reactions 
were observed in tests with unheated serum, and the same bloods were selected 
by agglutination in the tests with inactivated serum. Of 67 bloods of group O, 
18 bloods (27 per cent), and of 48 group A bloods 12 (25 per cent) were found 
to be sensitive. 

As is indicated in table 1, the results were clear cut if the procedure recom- 
mended for the direct compatibility test was employed; i.e., centrifuging the test 
mixtures at low speed without any incubation, and readings made after resus- 
pending the sedimented cells. 

The hemolytic reactions with the inactivated serum could be restored by 
incubating the test mixture with fresh normal group A serum (table 2, II and 


IT). 
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The weak degree of hemolysis and the more intense agglutination in the 
reactivated series in contrast to the results with fresh serum (compare III and I 
in table 2) may be attributable to the conditions of the experiment; i.e., the 
addition of normal fresh (complement bearing) serum to cells already specifically 
agglutinated and consequently more resistant to hemolysis than free cells. 

Titration of this serum (group A) with two bloods (Groups O and A) 
sensitive to the atypical antibody showed an end-point of 1:16 in contrast to a 
value of 1: 256 for the activity of the normal anti-B agglutinin. These results 
were obtained in tests that were kept for two hours at 37° C. It is to be noted 
that the atypical antibody in this serum was far more potent than in the blood 
described by Neter.* 

The comparatively high value of the anti-B agglutinin in the group A mother 
is of interest since the infant of the last pregnancy belonged to group B. As has 
been shown by Jonsson,* a high anti-B titer is to be expected under such condi- 
tions. On the basis of his experiments Jonsson concludes that the fetus in 
so-called heterospecific pregnancies frequently immunizes the mother. 

The serum was tested at various intervals after the transfusion accident and, 
at the last examination, 16 months post-partum, the agglutinin and the hemoly- 
sin could still be demonstrated, although there was distinct diminution of activity. 
The persistence in the activity of the antibody need not constitute proof that it is 
not an immune body. In support of this is the observation of Levine and 
Landsteiner ® on the persistence of an immune isoagglutinin in one rabbit for 
over a period of seven months until the animal died. In the case previously 
reported with Stetson, the isoagglutinin could no longer be demonstrated at the 
end of a year. Further observations as to the persistence of the atypical anti- 
body in the case of M. St. will be made. 

The specificity of the antibody in serum M. St. was such that it selected 
bloods independently of the factors M, N, or P. On the basis of more recent 
tests, it can be stated that this hemolysin shows a different specificity from that 
exhibited by the anti-Rh of Landsteiner and Wiener.’®'! This becomes evident 
also from a comparison of the incidences of positive and negative reacting bloods 
(25 per cent positive with serum M. St. and 85 per cent with anti-Rh). It may 
be mentioned that a similar frequency of positive agglutination (25 per cent) 
was noted in the atypical antibody described by Neter.* 

More definite information on the specificity would be available, if a corre- 
sponding immune heteroagglutinin could be prepared. With this in view, four 
rabbits and four guinea pigs were given a series of injections with sensitive blood 
(group O, type M), but an antibody corresponding to that in the serum M. St. 
could not be obtained.* 


DISCUSSION 


This case is of interest because of the presence in a post-partum patient of 
an atypical isoantibody with hemolytic action which was responsible for a mod- 
erate post-transfusion shock. As to the origin of the antibody, it is assumed 
that in the absence of a history of previous blood transfusions, the mother was 
immunized either in the course of previous pregnancies or in the course of the 


* Of the four rabbits, three produced potent anti-M agglutinins, while the fourth rabbit 
yielded a moderately active serum. 
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present pregnancy or puerperium.* The persistence of the antibody for at least 


16 months would seem to indicate an intensive immunization which, a priori, 
is plausible in view of the multiple pregnancies of which four were miscarriages. 
The relationship, if any, of the hypertension throughout the seventh pregnancy 
and the mild toxic symptoms throughout the present pregnancy to the supposed 
isoimmunization, cannot be established, at least for the present. 

In a general way, it may be stated that one reason for the difficulty in 
detecting this type of incompatibility lies in the fact that atypical antibodies are 
considerably weaker in activity than the anti-A or anti-B isoantibodies.’* Never- 
theless, rapid and sensitive methods are available to detect even such incompati- 
bilities ; e.g., centrifuging and resuspension of the sedimented cells. 

More specifically, the difficulty in this case and in the case of Parr and 
Krischner * was the failure to detect, in the compatibility test, the slow action 
of the hemolysin, which masked the agglutination. This was stated concisely by 
Parr and Krischner who write as follows: ‘‘ The hemolysin was not so rapid 
as to call attention to its occurrence in the usual cross-matching and in the com- 
plete absence of any agglutination in these preparations, it was assumed that the 
bloods were completely compatible.” In both cases tests were performed by 
incubating the mixture of patient’s serum and donor’s cells at 37° C. The 
confusing effects of this hemolysis, however, could be avoided by resorting to 
the centrifuging technic without previous incubation, or by performing the tests 
with inactivated patient’s serum. In any event, it is important to bear this in 
mind, and it is suggested that a further precaution be taken; i.e., to start the 
transfusion slowly so that it can be interrupted before too large a volume is 
injected, as was done in the present case. This measure, the so-called biologic 
test, was recommended a number of years ago by Oehlecker.’® 

An answer to the question why atypical antibodies induce hemolysis only in 
some instances cannot be given at present. In a general way it may be stated 
that the individuality of the person immunized and the chemical nature of the 
antigenic components of the blood or tissue cells are two determining factors. In 
this connection it is of interest to recall the significant observation of Landsteiner 
and van der Scheer dealing with the hemolysin: agglutinin ratio of the two sorts 
of immune sera produced by immunization with red blood cells on the one hand, 
and with alcoholic extracts of red blood cells mixed with antigenic protein on the 
other.* A considerably greater content of hemolysin was found in the extract- 
immune sera. These observations suggest a similar special sort of immunization 
for the cases under discussion. In any event, in vivo hemolysis of transfused 
sensitive blood can occur in the presence or absence of in vitro hemolysis. 

Our knowledge of atypical antibodies in pregnancy is indeed fragmentary 
because the source of material investigated until now was derived almost exclu- 
sively from women who received incompatible blood. In many patients, more 

* The role of isoimmunization of the mother by blood properties in the fetus inherited 
from the father in the pathogenesis of erythroblastosis fetalis (fetal hydrops, icterus gravis 
and congenital anemia of the new born) has recently been discussed by Levine, Katzin and 
Burnham (Jr. Am. Med. Assoc., 1941, cxvi, 825). The blood factor Rh is involved in the 
great majority of cases (69) but in the six exceptions, i.e., in which the mother’s blood con- 
tained the Rh factor, it can be assumed that another blood factor is involved. Tests of these 
six cases indicate that possibly the blood factor detected by the hemolytic antibody de- 
scribed in this paper may also immunize the mother and thus induce erythroblastosis fetalis. 
These findings represent unpublished work by Levine and his collaborators, Vogel, Katzin, 
Burnham and Goldman. 
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fortunate in either not requiring blood transfusion or in receiving compatible 
blood, the atypical antibody is never recognized, or if so, not studied. 

A systematic investigation of a large number of blood specimens from cases 
of pregnancy, normal and pathologic, is highly desirable and such a study should 
yield data as to the correctness of the conception of isoimmunization of the 
mother by the fetus. Further support of the hypothesis can be derived from 
testing in each instance the action of the atypical agglutinin on the cells of the 
husband, provided he is compatible according to the blood groups. 


SUMMARY 


A case is reported of an intra-group hemolysin which was observed during 
the puerperium of a patient never previously transfused. The origin of the 
antibody is assumed to be in the immunization of the mother by the fetus or 
the fetal parts of the placenta. 

Attention is called to the hemolysin as a source of error in the direct com- 
patibility test since weak or moderate hemolysis masks agglutination. The re- 
actions of this atypical antibody could be readily detected if the centrifuging 
technic is employed for the direct compatibility test. 

The authors wish to acknowledge the technical assistance of Miss Estelle Richardson and 
Miss Helen Sternick. 
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CASE REPORTS 


DIAPHRAGMATIC TIC; A CASE REPORT* 


By CLreMent J. Hanpron, M.D., F.A.C.P., Troy, New York 


A variety of respiratory disorders are known to develop as a consequence of 
epidemic encephalitis and most of the reported cases of diaphragmatic tic have 
been of this character. Other cases have less frequently presented no apparent 
relation to any acute infectious process but are allied with gastrointestinal and 
circulatory malfunction. The case reported here is of that group. 


A white American female, aged 36 years, was first seen by me on February 15, 
1938. Her chief complaint at that time was of a distressing train of events following 
the ingestion of food which she described as follows: 

“ Sometimes at the beginning of a meal, more often during the course of the 
meal, and most often following its conclusion, I am attacked with a severe upper 
abdominal pain. Coincident with the beginning of pain a most distressing vibration 
of the entire upper half of my body sets in. Over this vibration I have no control. 
It is extremely painful and sometimes I feel the pain beneath my left shoulder blade. 
I am unable to move except with the greatest difficulty. Occasionally vomiting ac- 
companies the attack but I would say that is rather rare. Above the dull thumping 
produced by the tumult of my body I can at times hear a distinct splashing sound in 
the upper abdomen.” 

At the time the patient was first examined she was resting comfortably in bed, 
and a complete history leading to the present condition was elicited at that time. 

The patient had been perfectly well up to June 6, 1933 when she developed at- 
tacks of vomiting, distress in the epigastrium and continuous pain in the lower ab- 
domen which tended to become localized in the right lower quadrant. There had been 
a loss of weight, dyspnea, dysuria and moderate vesical tenesmus. She was admitted 
to St. Vincent’s Hospital, Bridgeport, Conn., for observation and treatment. 

With a pre-operative diagnosis of pyloric stenosis and partial intestinal obstruc- 
tion, the patient was operated upon. A Mayo type pyloroplasty was done. Follow- 
ing 'this the patient showed considerable improvement for about three months. 

In September 1933 she was re-operated upon for intestinal obstruction due to a 
kinking of the duodenum noted only when she was in an upright position. At this 
time a posterior gastroenterostomy was done. A very definite atony of the whole 
gastrointestinal tract was noted. Recovery was impeded by the development of a left 
parotitis. 

Another period of relief was accompanied by a gain in weight. Several ‘months 
later the patient began to regurgitate food and to complain of colicky pain in the lower 
abdomen. Regurgitation became more frequent and pain more severe. There was a 
progressive loss of weight and a rapidly developing asthenia. 

In April 1934, another laparotomy was done and a portion of the transverse colon 
was found adherent to ‘the left side of the pelvis. The stomata of the pylorus and 
of the gastroenterostomy were both patent. There was no gastric retention. The 
adhesions were freed; the greater omentum was brought anterior to the bowel and 
secured to the anterior abdominal ‘wall to prevent recurrence of adhesion between gut 
and wall. Recovery was uneventful and the patient progressively improved. 

She continued to be fairly comfortable until January 1937. At this time there 
was a recurrence of regurgitation, accompanied by abdominal pain, nausea and dis- 
tention. She was somewhat relieved at this time by antispasmodics but complete 


* Received for publication September 16, 1939. 
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obstipation shortly intervened. A diagnosis of intestinal obstruction due to the pres- 
ence of adhesive bands was made and operation again advised. At operation exten- 
sive adhesions were found blocking the third portion of the duodenum. An entero- 
enterostomy was done after all adhesions had been liberated and the raw surfaces 
reperitonealized. The abdomen was closed without drainage. 

Again the patient made a good recovery and the progress of normal health was 
not interrupted until February 1938. At this time the chief complaint already referred 
to made itself evident. 

On examination, a fairly well developed, well nourished young woman was seen 
lying comfortably in bed. Examination of the eye-grounds, extraocular movements, 
“ars, nose and throat was negative. The lungs were negative. The heart was 
normal in size and in position. No murmurs or friction rubs were heard. No 
arrhythmias were noted. The blood pressure was systolic 110, diastolic 70. The 
respiratory rate was 20. The abdomen was soft and flaccid and many scars of 
previous operations were noted. Examination of the pelvis, rectum and extremities 
was negative. Routine neurologic examination and examination of blood and urine 
specimens showed no abnormalities. 






Greatly reduced photograph of a plethysmographic record showing 128 contractions 
of diaphragm in 60 seconds. 







Fic. 1. 


The patient was given a sandwich and a glass of milk and was asked to eat and 
drink as she would when taking lunch. She did this slowly and with apparent relish. 
A few moments afterward the entire physical picture was dramatically changed. At 
a rapid but irregular rate the upper half of the patient’s body began to vibrate vigor- 
ously. Respirations came in grunts and gasps, too rapidly to be counted. Her upper 
abdominal wall rose and fell in irregular rhythm and with unusual force and am- 
plitude. Her face was suffused and slightly moistened with perspiration and con- 
torted with pain. Standing at the bedside, an easily audible succussion sound could 
be heard and it appeared to be synchronous with the visible vibration of her body 
The patient was placed in an upright position behind a fluoroscopic screen. She was 
able to drink a glass of barium mixture with some difficulty. The barium was seen 
to enter the stomach freely. The stomach could be visualized in a rapid shuttle-like 
type of activity, being buffetted downward by the downward excursion of the dia- 
phragm. The barium was seen to pass without obstruction both into the duodenum 
and through the gastroenterostomy stoma. The diaphragm was noted to be in con 
stant clonic contractions, the upward and downward excursions being easily seen and 
covering an estimated amplitude of about six inches. As the diaphragm rose jerkily 
upward it elevated the heart high in the mediastinum and displaced it slightly to the 


right. Heart sounds could be heard with the stethoscope during the tumult. The 
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pressure of the diaphragm against the heart seemed to slow its rate. The composite 
clinical picture was (1) extreme upper abdominal and lower thoracic agitation, (2) 
pain, (3) hyperventilation of lungs, (4) alkalosis and (5) mild tetany. The attack 
lasted for about one hour and was controlled by hypodermic injection of dilaudid gr. 
1/32. During the subsequent attacks, attempts at relief with various drugs, carbon 
dioxide inhalations, tongue traction, short wave diathermy and deep roentgen-ray 
therapy were of no avail. 

On the following day during a repetition of the attack an electrocardiogram was 
made and showed changes indicative of myocardial damage. Another electrocardio- 
gram taken while the patient was free from any disturbance, produced the same 
changes noted in the first tracing; i.e. slurring and notching of the R-wave in Lead | 
and diphasic T-wave in Lead III. 

Plethysmographic tracings made with the belt around the body at various levels 
between the umbilicus and the breasts, showed the average rate of the diaphragmatic 
contractions to be 128 per minute. 

Blood calcium readings ranged between 9.2 and 10.4 mg. per 100 c.c. of serum. 

Carbon dioxide combining power determinations made during the attack, when 
hyperventilation was at its height, were found to be: 

Feb. 38 vol. per cent, 
Feb. 2: 35 vol. per cent, 
Mar. 35 vol. per cent. 


Fic. 2. Plethysmographic record of normal respirations between attacks 

Since none of the episodes was allowed to continue for more than five minutes 
at a time the rapidity of the onset and progress of the alkalosis may be easily judged. 
The urine gave an alkaline reaction with litmus paper during each episode and was 
acid in reaction during intervals. The alkalosis was due to an uncompensated carbon 
dioxide deficit consequent upon hyperventilation. 

Kymo-roentgenographic and fluoroscopic studies were made and were the source 
of valuable information. In contrast to the rate of diaphragmatic contractions as 
demonstrated by the plethysmographic tracing (128 per minute) the kymograph 
roentgen-ray plate as viewed in the kymoscope picked up apparently isolated muscle 
bundle contractions as well as those of the entire organ and showed the contraction 
waves occurring at the rate of 155 per minute. 

Following prolonged observation and study the patient was brought to operation. 
The phrenic nerves were resected by Dr. Andrew McQueeny under cyclopropane anes- 
thesia. There were no reactions; the tic was immediately relieved and the patient is 
apparently cured. 


DISCUSSION i 


Simonin? and Chavigny? in 1916 reported two cases of unusual diaphrag- 
matic activity. They studied the cases for nearly three years and attached the 
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name “ diaphragmatic chorea” to the syndrome. The contractions of the di- 
aphragm in each of these cases were much slower than those reported subse- 
quently by others, not exceeding 75 per minute. One case was thought to be 
purely hysterical and the other probably based on a previous pleurisy or 
pneumonia. 

Gamble, Pepper, and Muller * observed in a case of post-encephalitic diaphrag- 
matic tic that during the episode of rapid fluttering of the diaphragm rapid 
respiration brought about hyperventilation of the lungs with a resultant change 
in the CO, concentration in the blood and a marked alkaline reaction of the urine 
to litmus paper. In the quiescent state the CO, concentration was within normal 
limits and the urine acid in reaction. Section of the phrenic nerves brought 


relief. 


Fic. 3. Electrocardiogram taken during tic showing R-waves slurred and notched in Lead I. 
T-waves diphasic in Lead III. 


W. A. Smith* in 1926 included diaphragmatic tic among the respiratory 


4 


disturbances following epidemic encephalitis. At the same time Kulkenkamp ‘ 
described a fibrillary action of the diaphragm following an attack of influenza 
which he thought to be of central origin and classified it as a post-encephalitic 
muscular tremor. Dowman® in 1927 described a case in which the tic was 
bilateral and was relieved temporarily by freezing the phrenic nerves with ethyl 
chloride. More permanent relief was later obtained by sectioning both phrenics. 
Speirs brought out the important observation that avulsion of both phrenic 
nerves should be done in order to effect permanent relief. Simple section is 
followed in a variable length of time by nerve regeneration and a return of the 
original disturbance. Speirs’* patient, after having bilateral avulsion of the 
nerves done, was entirely symptom free 18 months following operation. 
Skillern* and Green *® reported relief following avulsion of the phrenic 
nerves and the former concurred in the opinion of Speirs that permanent cure 
could be effected only by avulsion. He pointed out that from three to nine 
months following section the nerves were regenerated and the tic returned. He 
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also made note of the fact that re-operation on the phrenic nerves was attended 
with no little difficulty because the regenerated nerve was so much smaller and 
more difficult to find than the normal nerve. Lurje and Stern*® wrote at some 
length on the occurrence, the reference and the clinical significance of the pain 
associated with abnormal contractions of the diaphragm. They noted the severe 
type of thoracic pain referred to the left shoulder and arm simulating the pain 
of angina pectoris. They stressed the observation that the pain was not pri- 
marily of cardiac origin but was wholly due to a very evident dysfunction of 
the diaphragm. They named the condition the “ cardiodiaphragmatic syndrome.” 
Any cardiac dysfunction noted was due entirely to the mechanical ballottement 
of the heart by the upwardly moving diaphragm. 

Roemheld,® in discussing the work of Lurje and Stern, described a condition 


named by him the “ gastrocardiac syndrome” and pointed out that the pain of 
angina pectoris may be simulated exactly by functional disturbances arising in 


in the same year reported a case following 


0 


the stomach and bowel. Green’ 
encephalitis in which a cure was effected by resection of the phrenics. 


Fic. 4. Plethysmographic tracing with belt around body at level of umbilicus. 


Winkler *! and Hoffbauer '* in 1932 discussed the various degrees of severity 
of diaphragmatic tic and dwelt principally on the relation of diaphragmatic spasm 
to the occurrence of the pain of angina pectoris. ‘They feel very definitely that 
there is some relationship between the anginal pain induced by coronary spasm 
or coronary sclerosis and the very same type of pain induced by diaphragmatic 
spasm. 

To cite an instance wherein it has been observed that not all cases of diaphrag- 


matic tic are either sequelae of epidemic encephalitis or associated with circu- 


18 


latory or alimentary disturbances, Karelitz** in 1932 reported two cases of 
unilateral diaphragmatic spasm in infants, associated with cardiospasm and hypo- 
calcemia. These cases were quickly and permanently relieved by calcium therapy. 

In addition Gill and McArdle ** in 1934 reported two cases of pseudo- 
tympanites caused by hysterical spasm of the diaphragm. Both of these cases 
were cured by suggestion and manipulation—simple massage of the abdomen 
being sufficient to relieve the distention. 

Two groups of interesting cases have been reported by H. Smith *® and by 
Porter.’° Both describe cases of diaphragmatic tic not related to previous acute 
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infectious illnesses and both relieved by resection of the phrenic nerves. One 
of Smith’s cases is unusually interesting in that it presents the same possible 
causal factor demonstrated in the case being reported in this paper. Smith’s 
case was operated upon five times for intestinal obstruction due to adhesions. 
My patient had also been operated upon five times, once for pyloric stenosis and 
the four succeeding times for obstruction due to adhesions. Porter’s case is 
distinguished by the typical anginoid distribution of pain. In my patient the 
distribution of pain was confined to the epigastrium and left scapular region— 
the latter being the area in which pain is noted when the central cut end of the 
left phrenic nerve is stimulated by a faradic current. Porter is of the opinion 
that there are functional disturbances of the diaphragm that produce a syndrome 
very closely resembling angina pectoris due to coronary artery disease. 

It might be apropos of these last cases mentioned, together with the case here 
reported, to inject into the discussion the opinions of Jackson and Jackson."* 
These authors, after extensive experimental and clinical observations on angina 
pectoris and related symptoms come to the following conclusions: “ Electrical 
stimulation at certain points inside the esophagus produces pain in those areas 
of the body in which the pain of angina pectoris and coronary thrombosis is 
felt.” They believe the pain to be ipse-lateral and not to originate in the heart.” 
They also believe that the coronary artery spasm explanation of angina pectoris 
is erroneous. They further feel that angina pectoris is caused by “ incodrdinated 
spasmodic contractions of the esophagus and stomach when gas or solid contents 
are entrapped under pressure within their walls; and that the cause of sudden 
death in angina pectoris is due to excessive vagus inhibition.” 


SUMMARY 


A case of diaphragmatic tic, unassociated with a preceding history of epidemic 
encephalitis, influenza or other acute infectious illness has been described. It 
occurred in a women of the hypopituitary and hypoadrenal type who presented 
a marked degree of hypotonicity of the entire gastrointestinal tract and had pre- 
viously been subjected to multiple abdominal surgical procedures, the majority 
of which were concerned with relieving bowel obstruction due to adhesions. 
Possibly the presence of new adhesions between gastrointestinal tract and dia- 
phragm may have had some irritative effect upon the diaphragm, inciting it to 
contract clonically whenever food is passed into the stomach. 

Most of the cases reported have had associated pain of anginoid type and 
distribution. Resection or avulsion—preferably the latter—of both phrenic 
nerves offers the only complete and permanent cure. There are no contraindi- 
cations to such procedures and there have been no permanently distressing results 
following operation. Considerable pain is felt in both shoulder regions for 
several weeks after operation. This is not disabling and soon passes away. 
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HYPERINSULINISM DUE TO ADENOMA OF THE ISLETS OF 
LANGERHANS: CASE REPORT WITH METABOLIC 
STUDIES BEFORE AND AFTER REMOVAL 
OF TUMOR* 


By Hivpant I. Burtness, M.D., Atrrep E. Korner, M.D., and 
James H. Sarnt, M.D., F.R.C.S. (Eng.), F.A.C.S., 
Santa Barbara, California 


At the present time, the comparative rarity of cases of adenoma of the 
islets of Langerhans and the short time which has elapsed since the discovery of 
the condition and of its clinical significance, render each case of extreme interest 
to the medical men concerned in its diagnosis and in the discovery and removal 
of the tumor at operation. Moreover, our knowledge of the condition is still 
in the stage when it can be furthered by careful studies in any given case. 

Shortly after Banting and Best * announced their discovery of insulin in 1922 
the clinical syndrome associated with hypoglycemia due to overdosage of this 


* Received for publication June 18, 1940. 
From the Divisions of Internal Medicine and Surgery, Sansum Clinic. 
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hormone was observed. One year later Seale Harris *® suggested the clinical 
possibility of hyperinsulinism, analogous to hyperthyroidism, as the cause of 
hypoglycemic symptoms occurring in individuals not taking insulin. In 1927 
Harris’s hypothesis became a fact when the first case of hyperinsulinism asso- 
ciated with a tumor of the pancreas was reported by Wilder et al.** The tumor 
proved to be a carcinoma of the islet tissue with metastasis to the liver, and 
from the metastatic nodules there was obtained a substance which proved to have 
an insulin-like action when injected into rabbits. In 1929 the first surgical cure 
of hyperinsulinism was reported by Howland et al.’ of Toronto, Roscoe Graham 
removing from the pancreas a small circumscribed tumor which was a slow- 
growing carcinoma of the islets. This series of events thus led up to the be- 
ginning of a new chapter in surgery of the endocrine system which is now but 
10 years old. 

It is not our intention to review the already voluminous literature on the 
subject as this has been done well by several authors such as Whipple and Frantz 
(1935),? Womack (1937) 7° and Whipple (1938) ** and a perusal of one or 
all of these articles would well repay anyone interested in the subject. It was 
felt, however, that it might be of interest to bring the reported cases up to date, 
using the last figures by Whipple up to the end of 1937 as the basis of this 
undertaking. Of the total of 56 cases listed by Whipple in which operation 
was undertaken and a tumor found are 43 cases in which the tumor was an 
islet-cell adenoma. Up to December 1939 an additional nine such cases have 
appeared in the literature. They are those reported respectively by Akerberg,’ 
Parade and Kindler,?° Fraser, Maclay and Mann,* Hermannsen and Nestmann,"' 
Nicholson and Hart,’® Krauss,’® West and Kahn * and Duncan, Hayward and 
Flick ® (2). The present case thus brings the number up to 53. These addi- 
tional cases recovered satisfactorily from their operations with the exception of 
that reported by Hermannsen and Nestmann," their patient having contracted 
a hypostatic pneumonia which resulted in death four days after operation. 
Jirasek and Postranecky ** have also reported a case but this appears to be the 
last one included in Whipple’s list under “ personal communication.” In the 
case reported by Forbes, Davidson and Duncan‘ no tumor was found at opera- 
tion, a portion of the pancreas was resected and in it a small encapsulated ade- 
noma was found, the operation having the same successful outcome as those in 
which adenomata have been found and enucleated. Levison and Ramsey *' 
report a case in which the pancreas was explored and no tumor found; the 
patient died suddenly on the fifth postoperative day and at autopsy an encapsu- 
lated adenoma measuring 1.5 cm. in diameter was found in the tail of the pan- 
creas. In the second case reported by West and Kahn * the body and tail of 
the pancreas were removed following failure to find a tumor. ‘The patient died 
after a short postoperative period during which there was a return of symptoms. 
At autopsy an islet-cell adenoma was found behind the second portion of the 
duodenum just proximal to the ampulla. In Bergonzi’s case* operation was 
advised ; this was eventually done under local anesthesia, resulting in the surgeon 
having to limit himself to manual exploration of the pancreas. The patient died 
in coma 24 hours later and at autopsy there was found an islet-cell adenoma at 
the point where the body of the pancreas passes into the tail. Two cases are 
reported, one by Jones and Matte ** and the other by Malamud and Grosh,"* 
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where the patient died before operation was undertaken and at autopsy an islet 


cell adenoma was found in the pancreas. 

Whipple *? reported 34 cases where partial resection of the pancreas was 
carried out in view of failure to discover a localized tumor. On 27 of the 30 
surviving cases sufficient data were assembled to warrant the statement that 10 
were relieved of their symptoms, 4 were improved and 13 were unimproved. 
To this type of case can be added that of Clarke * who resected 35 grams of 
pancreatic tissue after splenectomy was performed, the patient as a result being 
‘greatly improved.’ 

It is of interest that of the 15 cases of islet-cell tumor, referred to above, the 
reports of which have appeared in the literature since Whipple’s list was com- 
piled at the end of 1937, there was not one instance of carcinoma, each being a 
simple adenoma, whereas there were no less than 13 carcinomata among the 56 
cases reported by Whipple. 


CASE REPORT 


M. M., a white married woman, aged 43, had been in good health until seven 
years ago, when she developed attacks of weakness, faintness and double vision when 
playing golf. She soon found that relief was obtained in five to ten minutes by eating 


candy or drinking orange juice. 
TABLE | 


ORAL GLUCOSE TOLERANCE TESTS 


Blood sugar values determined after the oral administration of 100 grams of glucose 


Fasting 


Preoperative Oct 17, 1938 
110 80 


Blood 
sugar in Postoperative Dec. 21, 1938 
mg. per 2? 180 174 120 
100 c.c. 


Postoperative (March 27, 1939 
102 2 92 94 104 


The attacks became more frequent, occurring at night, upon awakening, after 
exertion and between meals. Her physician advised her to eat frequently, but she 
continued to have episodes of weakness, incoherent speech, sweats, headaches, hunger, 
blurred vision and lapses of memory lasting from a few minutes to several hours. 

During the past two years there had been changes in her personality, these causing 
the greatest concern to her relatives and friends. She threw her favorite flower vases 
against the fireplace and tore up her letters without reading them. In her lucid in- 
tervals she had no recollection of her extraordinary behavior. 

In the past year a physician placed her on a high fat diet with frequent feedings, 
which seemed to decrease the frequency of attacks, but she gained 35 pounds in seven 
months. 

Upon admission to the Santa Barbara Cottage Hospital on October 13, 1938, the 
patient was in a semi-stuporous and confused state, responding incoherently to ques- 
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tions. She was promptly relieved by a glass of orange juice. Physical examination 
revealed nothing significant except overweight. A tentative diagnosis of hypogly- 
cemia was made. 

During two weeks of observation eight fasting blood sugar determinations varied 
from 40 to 84 mg., and averaged 54 mg. per cent. Urinalysis, blood counts, Wasser- 
mann test, basal metabolic rates, liver function tests, and roentgen-rays of skull gave 
normal results. The ordinary Ewald showed 0° free HCl and 8° total acidity. Her 
weight taken during this time was 160 pounds. 
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Cuart 1. Graphic representation of the blood sugar values shown in table 1. 


Glucose and insulin tolerance tests before operation revealed significant data. 
The oral glucose tolerance test (table 1 and chart 1), using 100 grams of glucose 
and carried on for five hours, showed a flat type of curve which is found in hyper- 
insulinism. During the fifth hour when the blood sugar was 50 mg. per cent the 
patient showed definite signs of weakness and confusion, which were relieved by 200 
c.c. of orange juice. This curve deviates from normal in that at the end of three 
hours the blood sugar continued to fall and at the end of the fifth hour the level 
reached was low compared with that of the fasting blood sugar. 

The intravenous glucose tolerance test (table 2 and'chart 2), using 100 grams of 
glucose administered at a constant rate by the electrically driven pump * designed by 
one of us (A. E. K.) over a period of 2 hours, showed a marked fall of the blood 
sugar at the end of two and one-half hours. The fall to 34 mg. per 100 c.c. of blood 
was associated with severe weakness and mental confusion and was probably due to 
the stimulation of a powerful insulin secreting mechanism. In this case the intra- 


* A description of the apparatus has been accepted for publication by the Journal of 
Laboratory and Clinical Medicine. 
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rABLE II 


INTRAVENOUS GLUCOSE TOLERANCE TESTS 


Blood sugar values determined after the intravenous administration of 100 grams 
of glucose at a constant rate over a period of 2 hours 


Fasting 
Preoperative (Oct. 21, 1938) 
176 152 34 34 


Postoperative Dec. 27, 1938 
408 418 242 126 





Postoperative Viarch 30, 1939 
28? 374 310 156 96 82 


venous glucose tolerance test brought about a greater lowering of the blood sugar. 
In cases so far studied, this seems to be the rule and consequently the intravenous 
test appears to be of greater value than the oral as a diagnostic test for the presence 
of excessive amounts of insulin. 

‘The intravenous insulin tolerance test 


the administration of 2 units of insulin in 200 c.c 


(table 3 and chart 3), which consisted of 


of normal saline over a period of 
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Graphic representation of the blood sugar values shown in table 





1920 HILDAHL I. BURTNESS, ALFRED E. KOEHLER, AND JAMES H. SAINT 


TABLE III 
INTRAVENOUS INSULIN TOLERANCE TESTS 


Blood sugar values determined after the intravenous administration of 2 units 
of insulin at a constant rate over a period of 2 hours 


Time in Hours 


Preoperative (Oct. 27, 1938) 


Postoperative (Dec. 24, 1938) 
88 | 108 108 





Blood sugar in 
mg. per 100 c.c. 


Postoperative (March 28, 1939) 
104 | 102 92 96 96 96 104 | | 104 





two hours with the Koehler constant-rate pump showed a minimal lowering of the 
blood sugar level and an absence of the usual spontaneous recovery at the end of 
3 hours. The patient remained drowsy throughout the period of this test. 

Because of the history of prolonged severe hypoglycemic symptoms, associated 
with repeated low fasting blood sugars, glucose tolerance curves showing evidence of 
an excessive supply of insulin in her body, a poor hypoglycemic effect from insulin 


INTRAVENOUS INSULIN TOLERANCE TESTS 
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Graphic representation of the blood sugar values shown in table 3. 
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Fic. 1. Drawing to illustrate the actual removal of the adenoma from the pancreas. The 
inset shows the position of the tumor in the gland. 


given intravenously, and little or no relief from dietary treatment, a diagnosis of 
probable tumor of the islets of Langerhans was made. An exploratory operation was 
advised, but the patient decided to return home a while before having this done. She 
was given a high fat diet with a ratio of two parts of fat to one of carbohydrate, six 
feedings daily, using a protein sandwich at bedtime. On this program she continued 
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to have attacks of hypoglycemia, but they were not so severe. After remaining at 
home for five weeks, during which time she lost three pounds in weight, she returned 
to the hospital for abdominal exploration which was done by one of us (J. H. S.) on 
December 8, 1938. It was of interest that after using a high fat diet for one month 
the highest fasting blood sugar was obtained, namely 93 mg. per cent. This is in 
accordance with the experience of many that the use of a high fat diet diminishes the 
tolerance for glucose. 

Operation: December 8, 1938. General anesthetic of nitrous oxide, oxygen and 
ether administered through the intra-tracheal route. A left paramedian incision was 
made extending from the costal margin above to a point about 1'2 inches below the 
level of the umbilicus, the fibers of the rectus abdominis muscle being split vertically. 
The peritoneal cavity was then opened and a general exploration made during which 
no pathologic condition was noted. An excellent exposure of the pancreas was ob- 
tained through the omental bursa which was entered by incising the two anterior 
layers of the gastro-colic omentum along a line parallel to the 'greater curvature of the 
stomach and sufficiently distant from it to avoid injury to the gastro-epiploic artery. 
The gland had a normal appearance, no tumor being visible, nor was there present any 
nodularity suggestive of a tumor in its substance. On careful palpation, however, 





tmnt 


Fic. 2. Photograph of bisected tumor. 


there was found an area of slightly harder consistence than the normal pancreatic 
tissue, about 2 cm. in diameter and situated just above the lower border of the gland 
at the junction of the body with the head (figure 1). As this was the only area which 
gave rise to hopes of possible pathologic findings, further exploration was decided 
upon. The peritoneum was incised along the lower border of the pancreas in this 
region and a finger insinuated under its inferior surface immediately above the ter- 
minal portion of the duodenum. Palpation between finger and thumb now left no 
doubt as to the presence of a small nodular tumor in the substance of the pancreas. 
Enucleation was undertaken by tearing gently through the glandular tissue anterior 
to the tumor followed by blunt and gauze dissection. As this dissection proceeded, 
the tumor became more distinguishable from the surrounding pancreatic tissue, being 
of a grayish-red color, and the final stages of its enucleation were accomplished with 
such ease as to indicate that, on its posterior aspect at least, it was definitely encap- 
sulated. The tumor (figure 2) was somewhat spherical in shape, about 2 cm. in 
diameter and, on being bisected, consisted obviously of a tissue differing entirely, both 
in appearance and consistence, from the pancreas in which it had been buried. Dur- 
ing the dissection there was a surprising amount of hemorrhage considering the small 
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amount of damage done to the pancreas. When the bleeding points had been ligatured 
with thin silk, it was found that the pancreatic tissue had bulged into, and almost ob- 
literated, the small cavity incident upon the removal of the tumor, so that only a couple 
of silk sutures sufficed to complete its closure. A further careful palpation of the 
pancreas failed to reveal any other suspicious areas. The pancreatic area of opera- 
tion was not drained as there appeared to be no indication for such a procedure and, 
after the incision in the omentum had been repaired, the abdominal wound was 
closed in layers. 

At the end of the operation the patient’s condition was very good for, after an 
anesthesia lasting nearly two hours, her blood pressure had not altered and her pulse 
had risen only 10 beats per minute. 

Post-operative course: During the operation and for the following 24 hours the 
patient was given intravenous saline only so that the administration of glucose played 
no part in the remarkable changes which took place in her blood sugar values, these 
apparently being the result of the removal of the tumor, since any changes which 
might be attributable to the operative procedure or anesthetic would be only temporary 
and of a minor character. As will be seen from chart 4 there was a well marked 
transient hyperglycemia, the blood sugar rising to 270 mg. per 100 c.c. some 8 hours 
after operation. On the third day following operation the fasting blood sugar was 
found to be within normal limits and remained so during the remainder of her stay 
in the hospital. 

The patient made a perfectly straightforward recovery, the wound healing by 
first intension. She was allowed up on the twelfth day following her operation and, 
when standing for the first time, she was so amazed at the disappearance of the un- 
certain “ billowy ” feeling which had haunted her so long that she became overcome 
with emotion. She was also delighted to find that she could now see plainly the 
nearby mountains which, during her previous sojourn in the hospital, had always 
appeared blurred. On her twentieth'postoperative day she left the hospital feeling 
well enough to undertake the long journey to her home. 

To Dr. Clark Brown, Pathologist to the Santa Barbara Cottage Hospital, we 
are indebted for the following report on the tumor: 

Gross: Specimen consists of a section of pancreas measuring 2 by 
In its center is a nodule of fleshy, gray, hemorrhagic tissue 1.5 cm. in diameter. This 
is distinct from the surrounding lobulated pancreatic tissue and appears to have a 
thin capsule. The total weight of the specimen is 1.952 gm. of which 1.304 gm. is 


, 


> by 2 cm. 


tumor tissue and the remainder pancreas. 

Microscopic: The nodule is composed of coils and clusters of large cells distinctly 
lighter than those of the adjacent acinar cells, and resembling cells of the islets 
(figure 3). The nodule is surrounded by a well-defined though imperfect fibrous 
capsule. Through broad defects in the capsule blunt projections of tumor contact 
the acinar cells directly. The supporting structure of the tumor cells is composed of 
sparse, fine connective tissue strands and abundant capillaries. Capillaries bound 
cords of tumor cells on most sides. In places the tumor cells form the walls of the 
vascular channels without the interposition of an endothelial lining (figure 5). This 
appearance, however, may be due to traumatic hemorrhages. The tumor cells (figure 
8) are apparently of three varieties. Granular material could be identified in prac- 
tically all cells stained with Bensley’s modification of Mallory’s aniline blue stain. 
(he most predominant cells are moderately large with closely-packed fine blue granules 
resembling the beta cells. These cells are often of a cuboidal or columnar shape, but 
irequently they appear crowded into triangular or stellate shapes as they are molded 
about large, pale, round cells. The second type of cells, and possibly a transition 
phase of the first, are larger, round and smooth They contain fine blue granules 

milar to those in the first cell type which are widely scattered, giving the cell a pale 
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appearance. This pale cell type coincides with descriptions of duct epithelium, but its 
cytoplasmic distinction from the beta cells appears to be quantitative rather than 
qualitative. In addition it tends to be multinuclear or to possess giant nuclei. The 
third cell type (alpha cells) has the moderate size of the first type but contains fairly 


large, reddish-orange cytoplasmic granules. It is less numerous than the other two 
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Cuart 4. Graph to show (1) fasting blood sugar values during the patient's three 
periods in hospital, (2) marked transient hyperglycemia following removal of the tumor 
(uncomplicated by the administration of glucose), (3) permanent return, to within normal 
limits, of fasting blood sugar values 3 days after operation. 


cell types. Mitotic figures are very rare in any of the cells. Extracellular hyaline 
material similar to that seen in the islets of diabetes and emphasized by Laidlow in 
islet tumors is deposited in parts of the tumor (figure 4). 

Pathological diagnosis: Islet-cell adenoma. 

Two weeks after operation, glucose and insulin tolerance curves were repeated. 
The oral curve (table 1 and chart 1) after the operation was markedly different from 
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that obtained previous to operation in that the fasting blood sugar was normal and 
the blood sugar at the end of the first hour (214 mg. per cent) was suggestive of a 
borderline diabetes and is probably accounted for by an incomplete readjustment of 
tolerance to glucose following removal of the adenoma. However, at the end of five 
hours the blood sugar had returned to normal which is unlike its behavior in true 
diabetes. A trace of sugar was found in the first and second hour urine specimens. 

The intravenous glucose tolerance curve at this time (table 2 and chart 2) showed 
a marked decrease in tolerance as compared with that before removal of the adenoma. 

In the intravenous insulin tolerance test (table 3 and chart 3) it will be noted 
that the blood sugar values are maintained at a high level during the entire test in 
contrast to the low values obtained in the similar test before operation. The curve 
also differs from the pre-operative one in that a greater hypoglycemic effect is evident 
at the end of the first hour while at the end of the third hour the level of the blood 
shows a normal recovery. 

At the end of three months after her operation the patient returned to the hospital 
for further metabolic studies. During this time there had been no return of her 
pre-operative symptoms; she weighed 147 pounds, representing a loss of 10 pounds 
since her operation, and was feeling very well. 

During her short stay in hospital at this time the fasting blood sugar value was 
determined on three occasions and found to be respectively 102, 104 and 106 mg. per 
100 c.c. of blood (chart 4). 

Determinations of the blood sugar values after the oral administration of 100 gm. 
of glucose indicated a marked increase in tolerance as compared with similar deter- 
minations made two weeks after operation. While the failure of the blood sugar to 
rise might be interpreted as indicative of some degree of hyperinsulinism, yet the fact 
that she had remained free from symptoms up to this time, and has continued to do 
so, militates against this interpretation and leads one to suspect faulty absorption of 
the glucose as the more probable explanation. In fact, this explanation is supported 
by the intravenous glucose tolerance curve which indicates a return towards normal 
and shows a distinct gain in tolerance compared with the curve obtained two weeks 
after operation. 

The insulin tolerance curve shows a spontaneous recovery at the end of three 
hours similar to the curve two weeks after removal of the adenoma. 

In a letter written to us on January 1, 1940 the patient’s husband states: “I have 
to advise you that my wife has enjoyed the best health the past year of many, many 
years. She has had no indication whatever of her old trouble, does not tire readily 
and only if she is up really late at night, then recovers quite readily from fatigue. 
She does her own house work and her weight varies between 140 and 145.” 


CoMMENT 


There does not seem to be any necessity to enter fully into the question of 
differential diagnosis of the cause of a hypoglycemia as the main points have been 
often discussed in previous articles on the subject. Perhaps it is enough, and 
would not be out of place, to reiterate that the diagnosis of islet-cell tumor can- 
not yet be made with absolute certainty but that it depends largely upon eliminat- 
ing the other causes of hypoglycemia. However, the more case reports one 
reads the firmer grows one’s impression that cases with very low blood sugar 
values and corresponding severe symptoms are more likely to be due to a hyper- 
insulinism consequent upon a tumor of the islets of Langerhans than to any other 
etiological factor. In other words, it would appear that other causes of hypo- 
glycemia, such as diseases of the pituitary, adrenals, thyroid and liver are not 
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likely to produce the profound degree of hypoglycemia commonly found when a 
tumor of the islets is present. Furthermore, should disease of these other 
glands be advanced sufficiently to give rise to a severe hypoglycemia, then it is 
very probable that in such a case the etiological factor would be apparent. 

Our small experience with the insulin tolerance test confirms that of Fraser 
et al., who state they found this test to be the most useful procedure for demon- 
strating the presence of hyperinsulinism in the case they reported. As shown in 
chart 3 before operation there is a poor initial effect of the intravenous insulin 
on the blood sugar, indicating slight sensitivity (that is, a high degree of toler- 
ance) to the insulin. Another characteristic of this curve is the absence of 
spontaneous recovery after the injection of insulin had ceased, this feature prob- 
ably being due to the activity of some continuously-acting insulin mechanism, and 
indicating the presence of more insulin than normal. After the removal of the 
tumor both these findings were reversed, the initial effect of the insulin being to 
lower the blood sugar level quite appreciably and spontaneous recovery took 
place after the injection of insulin ceased, the insulin mechanism apparently 
having been restored to normal. 

From the fact that the insulin tolerance test has hardly ever been mentioned 
in case reports of islet-cell tumor, it is obvious that much work still remains to 
be done with regard to its standardization and interpretation. Collip® recently 
postulated that the responsiveness of an individual to administered hormone 
varies inversely with the hormone content or production of the subject’s own 
gland. Gray and Burtness”® carried out a series of insulin tolerance tests on 
hypoglycemic, normal and diabetic subjects, using 0.01 unit of insulin per kilo- 
gram of body weight, and their results appeared to lend support to the validity 
of this postulate. In this communication we are reporting a case of proved 
hyperinsulinism in which the insulin tolerance curves obtained also coincide with 
those which would be expected from Collip’s postulate. Should the results of 
investigations in further instances of islet-cell pathology be found to conform to 
this postulate, then the insulin tolerance test may prove of specific value in the 
diagnosis of this condition even in its earlier and more obscure state. We know 
that in most cases of islet-cell adenoma the history is a lengthy one with gradual 
increase in the severity and frequency of attacks, the probable diagnosis usually 
only having been made when severe symptoms had already been present for some 
time. While at present this is in itself an achievement, yet it would naturally 
be desirable to be able to make the diagnosis before symptoms have become 
severe. Hence we feel that if the insulin tolerance test can be proved reliable 
as a means of demonstrating the presence of hyperinsulinism, which is the cause 
of the hypoglycemia in these cases, then a definite step forward in diagnosis will 
have been made. We therefore make a plea for the more frequent performance 
of this test in cases of hypoglycemia on the grounds that it merits thorough 
investigation and that its value cannot be assessed except by this means. 

So far as the relative values of the oral and intravenous glucose tolerance 
tests are concerned, the work of Koehler and Hill *® has shown that due to the 
variation in both rate and amount of absorption of glucose when given by mouth, 
the intravenous method of administration gives results more indicative of the 
true ability on the part of the body to metabolize glucose. Our pre-operative 
findings in the present case demonstrate specifically that the intravenous test 
showed more strikingly the hypoglycemic tendency than did the oral while after 
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removal of the adenoma we think it probable that the intravenous test again 
revealed more accurately the true condition than did the oral, the findings of the 
insulin tolerance test and the freedom from symptoms of the patient both helping 
as evidence in support of this opinion. 

It has been estimated that the amount of islet-cell tissue present in a normal 
pancreas is about 2.5 per cent of the whole gland. Taking 90 grams as the 
weight of the average pancreas, then the islet-cell tissue in such a gland would 
weigh approximately 2.25 grams. The weight of the adenoma removed in this 
case was 1.304 grams, representing an increase in insulin-secreting tissue of 
nearly 60 per cent above the normal amount. These figures, although necessarily 
only approximate, serve to indicate why such a small tumor should have given 
rise to such a marked metabolic disturbance. 

There is no doubt that when the pancreas is to be explored for a possible 
islet-cell tumor an adequate exposure of the whole of the gland is essential. 
These tumors have been found in both extreme lateral limits of the pancreas and 
therefore the whole of the gland should be exposed in anticipation that one may 
have to work in either or both of these regions, although one always hopes that 
the fates will have been kind enough to arrange for the tumor to be situated in 
a more readily accessible portion of the gland, as in the present instanct. The 
knowledge, too, that on occasions more than one tumor has been found in a 
pancreas further renders adequate exposure essential. 

In the present case a long left paramedian incision was used, with splitting 
of the rectus abdominis muscle in the direction of its fibers. We have long felt 
that most operative procedures in the upper abdomen can be done comfortably 
through a paramedian incision, the choice of side depending upon the procedure 
to be undertaken, and it was found to answer our purpose admirably in this case. 
Whipple uses a transverse epigastric incision, with transverse division of both 
recti muscles, for his operations on the pancreas. He makes the point that in 
cases where it is deemed necessary to explore the head of the pancreas, this can 
only be done efficiently by mobilizing the duodenum and, since to do this it is 
necessary to incise the peritoneum along the right border of this part of the gut, 
it is essential to secure a good exposure in this direction. However, we think 
that if, in the present case, we had felt the necessity of thus exploring the head 
of the gland, the incision used would have been found to be adequate enough 
for this purpose. 

The question of whether or not a partial resection of the pancreas should 
be done after failure to find a tumor is one which will always gravely exercise 
the mind of the surgeon, for the presence of islet hyperplasia or hypertrophy, 
which might conceivably be giving rise to hyperinsulinism, cannot be determined 
by palpation. We know that in the majority of cases in which this has been 
done the results have not been satisfactory yet, on the other hand, not only has 
it been successful in a few cases which apparently would not have been benefited 
otherwise but in one case, that of Forbes, Davidson and Duncan,’ the resected 
portion of the pancreas actually contained an adenoma which the surgeon has 
been unable to find when exploring this gland. Consequently we feel one cannot 
be dogmatic about the answer to this question for it is obvious that each case 
must be considered on its own merits both medical and surgical, but it might be 
added that pre-operative evidence of the presence of hyperinsulinism would 
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render the procedure more justifiable and even advisable. In retrospect it would 
indeed be interesting could we have known the status of this condition, as deter- 
mined by insulin tolerance tests, in those cases which received benefit from 
partial pancreatectomy and in those which did not. West and Kahn’s second 
case *' and that reported by Levison and Ramsey,"’ in each of which an adenoma 
was found at autopsy shortly after failure to discover it at operation, serve to 
remind us that, unless the exploration of the head and tail of the pancreas, the 
most difficult portions to examine, is no less thorough than that accorded the 
more accessible body of the gland, the surgeon on occasions will fail in his quest 
to find a tumor which is actually present. 


SUMMARY 


1. A case is reported of adenoma of the islets of Langerhans, with sympto- 
matic cure following removal of the tumor. 

2. There are presented metabolic studies both before and after operation with 
additional information derived from the intravenous glucose and insulin tolerance 
tests. 

3. Some evidence has been advanced to indicate that the insulin tolerance 
test may yet prove to be an aid of considerable importance in the diagnosis of 
hyperinsulinism and therefore of islet-cell pathology. We therefore make a 
plea for the further investigation of the possibilities of this test, as such, by its 
more frequent performance in cases of hypoglycemia. 
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EDITORIAL 
MEDICAL NEWS FROM CHINA 


THE following brief account of medical findings in a busy Red Cross 
Clinic in China has been contributed by one of the Fellows of the American 
College of Physicians who is at work at Soochow in the province of Kiangsu. 
It is a revealing report which will be read with interest by our membership. 

“The Red Cross Clinics in Soochow have been in operation for 29 
months. During this time 300,000 people, in round numbers, have been 
treated. Sixty per cent were from the city and the remaining 40 per cent 
were refugees from the surrounding city and country districts. Practically 
all were from the poorer classes. Soochow is located in the Yangste delta 
and the climate is considered temperate or subtropical. 

“Some of the outstanding medical findings were: 

“1. The prevalence and rapid rate of increase in tuberculosis since the 
beginning of the war. This is due to ignorance of the cause of the disease, 
over-crowding, lowered resistance and poor food. One out of every 10 
medical patients has been diagnosed as suffering with tuberculosis in some 
form. Eighty per cent of the children under 12 show positive tuberculin 
tests. 

‘The methods used in the study of these cases have been: history, 
physical findings, sputum examination, sedimentation rate, tuberculin tests 
in children, and roentgenograms in a small percentage. In addition to the 
actual effort to treat the disease, a great deal of time has been spent in public 
health and educational work. 

“2. Malnutrition and vitamin deficiency have been almost universal. 
The Chinese throughout the centuries have eaten polished rice, and have de- 
pended upon supplementary foods for vitamin B. Food costs have risen 
400 per cent since the beginning of the war, and most of the foods rich in 
vitamin B have been dropped from the diet. Vitamin B deficiency has been 
present in 85 per cent of our patients. Beriberi, in its various forms, has 
been the most frequent clinical manifestation of this deficiency. With this 
B deficiency there is frequently associated nicotinic acid and riboflavin de- 
ficiency. Vincent’s infection has been present in 40 per cent. Through the 
courtesy of Meade Johnson and Company, we were supplied with a large 
amount of nicotinic acid. It has been striking how rapidly the condition 
of the mouth, tongue and other mucous membranes improves under its use. 
The American and British Red Cross have supplied large quantities of wheat 
and vitamin B extracts. We have also used large amounts of sprouting 
beans and wheat as supplementary foods. 

“ Vitamin C deficiency has been diagnosed in 30 per cent of our patients, 
and vitamin A and D deficiencies in 40 per cent. The American Red Cross 
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and the Norwegian Consul in Shanghai have supplied us with several 
barrels of cod liver oil. This has been distributed largely to children. 

“3. There have been three epidemics: measles, pertussis, and dengue 
fever. The last is supposed to have been introduced from Formosa by 
troop movements. Thousands have fallen victims. The acute onset, high 
fever, intense headache, leukopenia, and lymphocytosis have been outstanding 
features of the disease. Meningitis has been prevalent. It has responded 
to sulfapyridine. All of us have been impressed with the comparative in- 
frequency of cholera. The Japanese have rigidly enforced vaccination and 
quarantine against this disease. Typhoid, paratyphoid and bacillary dysen- 
tery have been widespread. Preventive inoculations against the former have 
been extensively given. 

“4. Malaria has taken a heavy toll. One out of four medical patients 
seen between June and November has had this disease. Tertian and 
quartan make up the larger percentage during the summer, and subtertian 
during the fall. Seventy-four per cent of the latter have shown liver damage, 
and 20 per cent albuminuria. We have been impressed with the absence of 
pernicious anemia, and the very low incidence of diabetes. Essential 
hypertension and rheumatic fever are also rare in China. 

“5. Four thousand Kahn tests were done on selected cases. “Twenty- 
three per cent were positive. Syphilis is rare in the country districts, but 
common in the port cities. 

“6. Cirrhosis of the liver is frequent. Malaria, schistosomiasis and 
alcohol are the largest contributory factors. 

“7. Intestinal parasites have been present in about the same proportion 
as during peace times. Ascaris has been present in 23 per cent, hookworm 
in 7 per cent, and schistosoma in 3 per cent. 

“8. The lowly itch mite has caused almost as much discomfort as have 
machine gun bullets and shrapnel. On account of poverty, insufficient 
clothing, and poor bathing facilities, its presence is almost universal among 
the poor. Pustular infections and major surgical complications have fre- 
quently developed. 

“O. We have been fortunate in having practically no typhus fever. 

“10. It is impossible to measure with any yardstick the amount of ner- 
vous tension and mental conflict that has followed as the result of the war. 
This has been abundantly evident. On the whole, however, the people have 
been wonderfully philosophical and have stood their suffering bravely.” 


M. P. Younc, M.D., F.A.C.P. 
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Bacteriology. By Witt1am W. Forp, M.D., D.P.H., Emeritus Professor of Bac- 
teriology, School of Hygiene and Public Health, Johns Hopkins University, 
Baltimore. 207 pages; 11X17 cm. Paul B. Hoeber, Inc., Medical Book Depart- 
ment of Harper and Brothers, New York. 1939. Price, $2.50. 


This little volume is one of the handbooks in the “ Clio Medica” series. In it is 
presented by periods the gradual accumulation of the knowledge that has affected 
the development of bacteriology. When necessary for clearness of presentation short 
biographies have been given of the important bacteriologists. 

After a discussion of spontaneous generation, the earlier conceptions of the 
microbic theory of disease and the origin of suppuration, there is a chapter devoted to 
the growth of our knowledge of magnification. This is followed by a consideration of 
van Leeuwenhoek and his discovery of bacteria. Next are presented the contributions 
made to the solution of the various problems in the 18th and early 19th centuries. 
Three chapters are given to the work of Pasteur, Tyndall and Lister in the field of 
bacteriology; the rise of the German school of bacteriologists under Cohn; and the 
work of Koch. The development of immunology and serology is discussed in three 
chapters and the book closes with a presentation of the advances made during the first 
quarter of the 20th century and the trends in bacteriology. The author has presented 
in brief compass a clear picture of the development of our knowledge in this field. The 
book should be of value and interest to physicians, students and laymen. Its value is 
increased by the list of references to original sources. 


F. W. H. 


Vodern Dermatology and Syphilology. By S. Wititam Becker, M.D., and MAxt- 
MILLIAN E. OperMAyer, M.D. 871 pages, 461 illustrations; 19 x 26 cm. J. B. 
Lippincott Co., Philadelphia. 1940. Price, $12.00 


A well illustrated textbook on dermatology and syphilology is a welcome addition 
to medical literature. The illustrations in this text are photographs, all of which are 
in good focus, and are well arranged. They are valuable adjuncts to the excellent 
clinical descriptions presented by the authors. The style of presentation is unusual in 
that each chapter is prefaced with a paragraph on orientation, which explains to the 
reader the reasons for the construction of that particular section. The chapters are 
presented in lecture style in a comprehensive manner, thus fulfilling the requisites of a 
good textbook. 

An attempt has been made to classify the various skin diseases, and present them 
in the groups in which they belong, as for example: the coccogenous dermatoses, the 
seborrhea group, the atrophies, and others. This is very well done. ‘The section on 
allergy in dermatology is well-written and instructive. 

The chapters devoted to syphilotherapy do not follow any of the methods recom- 
mended by the Codperative Clinical Group or the Public Health Service, but represent 
the opinions of the authors. The methods used are not orthodox, and are not to be 
recommended for general use by practitioners or students. 

As a whole, this book may well be recommended as a suitable text on dermatology 
and syphilology. 


H. M. R,, Jr. 
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Problems of Nervous Anatomy. By J. Boeke. VI plus 164 pages, with 48 illustra- 
tions; 14.5 X 23 cm. Oxford University Press, London: Humphrey Milford. 
1940. Price, $2.75. 


This is a monograph comprised of three lectures given in England by invitation 
of the Universities of London and Oxford in 1938, together with an additional fourth 
lecture which gives further details of points discussed in the original lectures. 

In the first chapter the author discusses changes in the spinal and sympathetic 
innervation of the skin during degeneration and regeneration. In this chapter he 
disagrees with the theory of Head that there exist two sets of nerve fibers supplying 
the skin receptors, the protopathic and epicritic fibers. The author contends that the 
protopathic sensation represents an early stage of nerve fiber regeneration and the 
acute discriminating epicritic sensation appears only after the nerve fibers are com- 
pletely regenerated. 

The second chapter deals with the sympathetic ground plexus which consists of a 
delicate network of nonmyelenated nerve fibers containing scattered nuclei. This 
plexus is described as being very rich in the different tissues of the body and brings 
every element of the body into connection with the sympathetic nervous system. 

In the third chapter the author discusses the problem of the interstitial cells in 
this peripheral sympathetic network. He concludes that they are small nerve cells 
and further states that this terminal sympathetic nerve plexus is very primitive and 
from it the “larger cellular elements of the sympathetic system in the higher verte- 
brates have differentiated.” 

The neuron doctrine is discussed in the final chapter. He does not believe that 
the neuron should be considered as a unit anatomically set apart, as stated by Cajal. 
This he bases on the “ physiological function of the sympathetic end formation and 
the interstitial elements in their syncytial arrangement.” 

The book is well illustrated. The limited scope and unsettled state of the 
subject make it of interest principally to neuro-anatomists, physiologists, and possibl) 
neurologists. 


mF. G. 
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New Lire MEMBER 


Dr. Jerome E. Cook, F.A.C.P., St. Louis, Mo., became a Life Member of the 
\merican College of Physicians on February 25, 1941. 


GIFTS TO THE COLLEGE LIBRARY 


The following gifts of reprints to the College Library of Publications by Mem- 
hers are gratefully acknowledged: 
Dr. John J. Andujar (Associate), Fort Worth, Tex.—1 reprint; 
Dr. Ralph Bowen, F.A.C.P., Houston, Tex.—1 reprint ; 
Dr. Morris L. Drazin (Associate), Jackson Heights, N. Y.—1 reprint; 
Dr. Norbert Enzer, F.A.C.P., Milwaukee, Wis.—1 reprint; 
Dr. Irving Greenfield (Associate), Brooklyn, N. Y.—1 reprint; 
Dr. Charles M. Griffith, F.A.C.P., Washington, D. C.—1 reprint; 
Dr. J. Fletcher Hanson, F.A.C.P., Macon, Ga.—3 reprints; 
Dr. Frank B. Marsh (Associate), Salisbury, N. C.—3 reprints; 
Dr. Ellen C. Potter, F.A.C.P., Trenton, N. J.—4 reprints; 
Dr. Frederick Tice, F.A.C.P., Chicago, I1].—1 reprint; 
Lieut. Hugh G. Whitehead (Associate), (M. C.), U. S. Navy—4 reprints. 


AMERICAN BoARD OF INTERNAL MEDICINE RECOGNIZES SUB-SPECIALTIES 


At the February meetings of the Advisory Board for Medical Specialists and of 
the Council on Medical Education and Hospitals of the American Medical Associa- 
tion, the proposal of the American Board of Internal Medicine for the recognition of 
the following sub-specialties was approved: Allergy, Cardiovascular Diseases, Gastro- 
enterology and Tuberculosis. 

The mechanism for obtaining certification in the above listed sub-specialties of 
internal medicine has been outlined as follows: 


1. All candidates must pass the same written examination in internal medicine. 

2. Candidates successful in the written examination are eligible for the practical 
examination given before the meeting of the American Medical Association and the 
\merican College of Physicians each year. 

a. The examination upon the long case will be conducted by a team led by a mem- 
ber of the American Board of Internal Medicine. 

b. The examination upon the short case will be conducted by a team composed of 
a member of the American Board of Internal Medicine and an examiner in the sub- 
specialty selected from a list submitted by the Advisory Committee of the interested 
sub-specialty. 

c. Upon the successful conclusion of this portion of the practical examination, the 
candidate will be turned over to the sub-specialty representative for an examination in 
such special technics as may apply to the particular field. 

The Advisory Committees cooperating in this effort are: 
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Allergy Cardiovascular Diseases 
Dr. J. Alexander Clarke, Jr. Dr. Harold M. Marvin 
Dr. Robert A. Cooke Dr. William D. Stroud 
Dr. Leslie Gay Dr. Irving S. Wright 


Dr. Richard A. Kern 
Dr. George Piness 
Dr. Francis M. Rackemann 


Gastro-enterology Tubercwdosis 

Dr. Albert F. R. Andersen Dr. J. Burns Amberson, Jr. 
Dr. Henry L. Bockus Dr. Paul P. McCain 

Dr. George B. Eusterman Dr. Lewis J. Moorman 


Candidates eligible for all practical examinations of the American Board of In 
ternal Medicine in the future will be circularized in this matter prior to the examina- 
tion. An additional fee of ten dollars is required for the sub-specialty examination. 


WESTERN PENNSYLVANIA REGIONAL MEETING OF COLLEGE MEMBERS 


Under the Governorship of Dr. R. R. Snowden, a Regional Meeting of Fellows 
and Associates of the College was held at Pittsburgh, March 5, 1941. Meetings and 
dinner were held at the Pittsburgh Athletic Club opposite the temple of learning of the 
University of Pittsburgh. The afternoon program consisted of an informal presenta- 
tion of certain research activities at present being conducted in the laboratories of the 
University of Pittsburgh School of Medicine, as follows: 


1. The Quantitative Determination of Female Hormones. Donald A. Wilson, Ph.D. 

2. Whole Blood and Plasma Banks. Mortimer Cohen, M.D., F.A.C.P. 

3. Demonstration of Measurement of Radio Activity by the Geiger Counter. Elmer 
Hutchisson, Ph.D. 

4. Experimental Studies on Prenatal Development. Davenport Hooker, Ph.D., Sc.D 

5. Experimental Hypertension in Dogs. J. M. Rogoff, M.D., Sc.D. 


There was a social hour from 5:30 to 6:30 followed by dinner at 7 o'clock. D1 
Clement R. Jones, F.A.C.P., for many years Treasurer of the College, was Toast 
master. Dr. Edward L. Bortz, F.A.C.P., Philadelphia, brought greetings from the 
Eastern Pennsylvania members, for which he is the Governor. Mr. Edward R. Love- 
land, Executive Secretary of the College, gave an address entitled “ The Growth and 
Activities of the College,” reviewing in particular the growth and activities of the 
College during the last fifteen years, the period for which he has been the Executive 
Secretary. Dr. George Morris Piersol, F.A.C.P., Philadelphia, Secretary General oi 
the College, gave an address on “ Criteria and Standards of Admission.” 


A Bulletin of the Chicago Municipal Tuberculosis Sanitarium, devoted to Tu- 
berculin Testing in the Chicago Schools, by Dr. Frederick Tice, F.A.C.P., President 
of the Board of Directors of the Sanitarium, has been issued recently and dedicated to 
the memory of Dr. Allan Joseph Hruby, F.A.C.P., the late Secretary of the Board of 
Directors, who died late in 1939. Also, recently, a bronze memorial plaque was un- 
veiled at the Sanitarium and dedicated to Dr. Hruby. 





The Annual New Orleans Graduate Medical Assembly was held at Hotel Roose- 
velt, March 3-6, with clinics conducted at various hospitals on March 7. Among thie 
speakers were: Dr. Maurice C. Pincoffs, F.A.C.P., Baltimore, “ Pancreatitis”; Dr. 
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Charles F. McKhann, F.A.C.P., Ann Arbor, “ Progress in the Control of Respiratory 
Disease’; Dr. Paul A. O'Leary, F.A.C.P., Rochester, Minn., “ The Eczemas”; Dr. 
Paul D. White, F.A.C.P., Boston, “‘ The Range of the Normal Heart”; Dr. Ernest E 
Irons, F.A.C.P., Chicago, “ Aspiration Pneumonia.” 


The Bergen County, New Jersey, Medical Society arranged a special program on 
Hypertension at Hackensack, January 14. Dr. Soma Weiss, F.A.C.P., of Boston, gave 
the chief address and this was followed by a panel discussion presented by Dr. Ben- 
jamin I. Ashe, F.A.C.P., Dr. Arthur C. DeGraff, F.A.C.P., Dr. Asa L. Lincoln, 
F.A.C.P., and Dr. Irving S. Wright, F.A.C.P., all of New York City. 


The Harvard Medical School, Boston, opened a course of w eekly free public lec- 
tures on medical subjects, beginning January 5. Dr. William B. Breed, F.A.C.P., 
gave a lecture on “ The Common Cold and How to Treat It,” and Dr. Reginald Fitz, 
F.A.C.P., gave a lecture on “ The Pathway of Medical Discovery.” 


The Board of Doctors Hospital of Philadelphia has authorized the establishment 
of the Burge Tuberculosis Clinic, in honor of Dr. Frank Walton Burge, F.A.C.P., 
Philadelphia, Pa. 

Dr. Reginald Fitz, F.A.C.P., Boston, Mass., has recently become President of the 
Boston School of Occupational Therapy. 


’ 


Dr. George Herrmann, F.A.C.P., Galveston, was elected President of the Texas 
Club of Internists, Dr. Edgar McPeak, F.A.C.P., San Antonio, Vice-President, and 
Dr. Merritt B. Whitten (Associate), Dallas, Secretary-Treasurer, at their recent 


meeting. 


Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa., presented a paper on “ The 
Newer Concepts in the Treatment of Diabetes’ before the members of the Cumber- 
land County Medical Society in Bridgeton, N. J., February 11, 1941. 


On February 20, Dr. August W. F. Westhoff, F.A.C.P., Richmond Hill, N. Y., 
was honored at a dinner given in commemoration of the completion of fifty years in 
the practice of medicine. 

Dr. Harold J. Harris (Associate), Westport, N. Y., spoke on “ Brucellosis 
(Undulant Fever )—Clinical and Subclinical ” at the meeting of the Worcester Dis- 
trict Medical Society, Worcester, Mass., April 9, 1941 


The Sixth Annual Postgraduate Institute of the Philadelphia County Medical So- 
ciety was held in Philadelphia, Pa., March 31—April 4, 1941. The topic of this Insti- 
tute was “‘ Symposia on Modern Therapy,” and the following Philadelphia members of 
the College participated : 

Dr. Samuel Goldberg, F.A.C.P., “ Management of Pyuria in Childhood ” ; 

Dr. Thomas A. Johnson, F.A.C.P., “Control of the Constitutional Factors of Un- 
complicated Peptic Ulcer ”; 

Dr. Martin E. Rehfuss, F.A.C.P., “ Dietary and Medicinal Management of Uncompli- 
cated Peptic Ulcer ”; 

Dr. T. Grier Miller, F.A.C.P., “ Medical Management of Bleeding Peptic Ulcer ” 
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Harrison F. Flippin, F.A.C.P., “ The Pharmacology and Toxicology of Sul fanila- 
mide and Its Derivatives ” ; 

Charles C. Wolferth, F.A.C.P., “ Treatment of Cardiovascular Syphilis ” ; 

W. Osler Abbott, F.A.C.P., “ Diagnosis and Medical Management of Apparent 
Pyloric Obstruction ” ; 

William A. Swalm, F.A.C.P., “ Medical Management of Chronic Gall-bladder 
Disease ”’ ; 

Henry L. Bockus, F.A.C.P., “ Differential Diagnosis of Jaundice ”’; 

Henry J. Tumen (Associate), “ Treatment of Hepatocellular Type of Jaundice ”’; 
George E. Pfahler, F.A.C.P., “ Radiological Treatment of Cancer of the Uterus”; 
Richard A. Kern, F.A.C.P., “ Modern Treatment of Asthma ”’; 

Edward L. Bortz, F.A.C.P., “ Geriatrics—New Light on Old Folks”; 

Edward Rose, F.A.C.P., ‘“‘ Therapy of Hypothyroid and Para-thyroid Diseases ” 
Russell S. Boles, F.A.C.P., “ Management of So-called Irritable Colon and Con- 
stipation ” ; 

Edward A. Strecker, F.A.C.P., “ The Value of Psychoanalysis as Related to the 
Needs of the General Practitioner ” ; 

Kendall A. Elsom (Associate), “ Treatment of Small Intestinal Disturbances by 
Drugs ”’; 

Charles L. Brown, F.A.C.P., “ Recent Advances in the Treatment of Pneumonia ” ; 
Henry K. Mohler, F.A.C.P., “ The Use and Abuse of Sedatives and the Barbitur- 
ates ”; 

Sigmund S. Greenbaum, F.A.C.P., “ Treatment of Acute and Chronic Urticaria ”; 
W. Edward Chamberlain, F.A.C.P., “ The Radiological Management of Hodg- 
kin’s Disease, Lymphosarcoma and Leukemia ”’; 

George Morris Piersol, F.A.C.P., “‘ Gastric Neurosis ”’ ; 

Louis H. Clerf, F.A.C.P., “ Treatment of Tumors of Larynx and Hypopharynx ”; 
William D. Stroud, F.A.C.P., “ Treatment of Rheumatic Heart Disease ”’ 

John H. Willard, F.A.C.P., “ Management of Colonic Diverticulosis and Diverti- 
culitis ”; 

Charles W. Dunn, F.A.C.P., “ The Field of Male Hormone Therapy in General 
Medicine.” 


The Northern Medical Association of Philadelphia held its 95th Annual Dinner 


March 17, 1941, in Philadelphia, Pa. Dr. Edward J. G. Beardsley, F.A.C.P., Pro- 
fessor of Clinical Medicine at Jefferson Medical College of Philadelphia, was one of 


the guests of honor. 


graduate Clinics, February 5-7, 1941, in Denver, Colo. 


The Colorado State Medical Society conducted its 9th Annual Midwinter Post- 
Among those who participated 


were: 


Dr. 


Dr. 
Dr. 


Ralph Bowen, F.A.C.P., Houston, Tex.—* The Practical Management of the 


Asthmatic Child ”; 
Thomas D. Cunningham, F.A.C.P., Denver, Colo.—‘ Borderline Allergies ”’; 


William S. Middleton, F.A.C.P., Madison, Wis.—* Bronchiogenic Carcinoma: A 
Challenge in Diagnosis and Treatment.” 


Dr. John H. Musser, F.A.C.P., New Orleans, La., has been named State Health 


Director of Louisiana and Dr. Joseph FE. Knighton, F.A.C.P., Shreveport, La., Vice- 
Chairman of the Louisiana State Board of Health. 


Dr. Walter F. Donaldson, F.A.C.P., Pittsburgh, Pa., has been appointed Editor of 


the Pennsylvania Medical Journal. 
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Dr. Elmer L. Sevringhaus, F.A.C.P., Madison, Wis., has received a government 
travel grant to visit South America, under the provisions of the Second Deficiency 
Appropriation Act of 1940. This act provided funds for the exchange of distinguished 
cultural, professional and artistic leaders between the United States and the other 
American republics. 


The Department of Medicine of the New York Post-Graduate Medical School will 
conduct a new course entitled, “ Recent Advances in Tropical Medicine,” May 19-23, 
1941, under the direction of Dr. Zacharias Bercovitz, F.A.C.P., New York, N. Y. 
The purpose of this course is to bring to physicians a review of the fundamentals of 
the various subjects in tropical medicine, and the more recent advances that have come 
from research. To this end, arrangements have been made to have authorities in their 
respective fields give lectures and demonstrations in their specialties. Clinical and 
laboratory material is available for study and demonstration, and the students are given 
an opportunity for practical work in clinical parasitology. The following members 
of the College will give lectures and demonstrations: 

Dr. Thomas T. Mackie, F.A.C.P., “Amebic Dysentery: Pathology, Symptoms and 
Treatment ” and “ Deficiency Diseases ”’; 

Dr. Zacharias Bercovitz, F.A.C.P., “ Amebic Dysentery: Differential Diagnosis with 
Special Reference to Cellular Exudates and Complications of Amebiasis and Their 
Treatment,” “ Amebic Dysentery : Demonstration of Diagnostic Methods,” “ Bacil- 
lary Dysentery: Diagnosis and Treatment,” and “ Trichinosis ” ; 

Dr. Claude E. Forkner, F.A.C.P., “ Kala Azar ” 

Dr. Elliston Farrell (Associate), “ Leptospirosis” and “ Relapsing Fever and Rat 
Bite Fever ”’; 

Dr. Arthur W. Grace, F.A.C.P., “ Lymphogranuloma Venereum.” 
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OBITUARIES 
SIR FREDERICK BANTING, K.B.E. 


It was with profound regret that, not only the people of Canada, but 
people of all lands, learned of the untimely death of Sir Frederick Banting, 
F.A.C.P., Toronto, Ont., Canada, in an aeroplane accident, off the coast of 
Newfoundland, while flying to England on February 21st last. 

Following his brilliant work in 1922 leading to the discovery of Insulin 
in association with Dr. Charles H. Best and Dr. J. R. McLeod, universities 
and scientific societies the world over have given him recognition, and pro- 
vision had been made by the Dominion Government to enable him to pursue 
an uninterrupted program of research. 

For many years he has been Professor of Medical Research at the Bant- 
ing Institute, University of Toronto, and has been actively engaged in many 
problems of medical research, some of which are also recognized as of great 
scientific value. 

Prior to the outbreak of war, Sir Frederick, as Chairman of the National 
Research Council’s Associate Committee on Medical Research, turned his 
attention to research in the field of military medicine, and already valuable 
work had been accomplished. In fact, this flight to England, it is believed, 
had to do with important research work in aviation, while prior to this he 
had already taken part in work which had led to improved methods of storing 
blood for use later in transfusions, thus making possible the present campaign 
of the Red Cross to provide large scale blood banks, for Canadian and 
British troops and civilians. 

In 1938 Sir Frederick received recognition for work on cancer, and late 
that year, the director of the Imperial Cancer Research Fund in London 
acclaimed the findings of Dr. Banting as “ substantial contributions to the 
problem.” 

For Dr. Banting’s work, in the discovery of Insulin, he was granted the 
Nobel Prize in 1923, and illustrating the character of the man is the fact 
that when the Nobel Prize Committee had not given equal recognition to Dr. 
Best, he shared with that scientist his own half of the prize. 

Dr. Banting did not go to Stockholm to receive the Nobel Prize until 
1925, when he was asked to deliver the Nobel Lecture. He was the first 
Canadian honored by such an invitation. 

In 1927 he was asked to investigate the feasibility of establishing in the 
Canadian Arctic, hospitals and other facilities for giving medical care to the 
Eskimo. He went north for three months aboard the Dominion Govern- 
ment steamship Beothic. In his report he found it would not be feasible to 
establish hospitals because of the Eskimo’s roving life. 

During his trip to the north the doctor had time to indulge his favorite 
hobby, painting, and he came home with numerous pictures of Arctic scenes 
which attracted wide notice. 
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In recognition of his services to medicine and humanity he was made a 
life member of the Canadian Clubs of Toronto, New York and London; 
while in the King’s Birthday Honours, published on June 4, 1934, Knight- 
hood was bestowed upon him. 

He was elected to Fellowship in The American College of Physicians in 
1923. 

At the outbreak of the war Sir Frederick enlisted for active service, and 
at the time of his death was a Major in the Canadian Army. 

Sir Frederick has a long list of achievements to his credit, but, quite as 
important, is the influence which he has exerted upon the young medical men 
of Canada, for his chief interest in medicine was as a research student and 
as such he has implanted his influence upon a large group of followers who 
will consider it their great privilege to continue the work that he has com- 
menced. 

Sir Frederick was buried with full military honours on Tuesday, March 
4, 1941, the service being held in Convocation Hall, University of Toronto, 
the Hall in which he received his first degree in medicine in 1917. 

Frederick Grant Banting was born in Alliston, Ontario, in 1891, and is 
listed as follows: M.B., University of Toronto, Faculty of Medicine 1917; 
mse, Ieee, Sein; 14.28; LACE: F.ACP.: MRCS: FRESE: 
London, 1930; F.R.C.S., Canada, 1931; F.R.S., London, 1935; Knight 
Commander of Civil Division, Order of British Empire, 1934—Sir Fred- 
erick Banting, K.B.E.; Professor of Medical Research, Banting Institute, 
University of Toronto, Faculty of Medicine. 

). H. Hotsrook, M.D., F.A.C.P., 


Governor for Province of Ontario. 


DR. ALBERT BENJAMIN McCREARY 


The people of Florida, and particularly the medical profession, have 
sustained a great loss in the passing of Dr. Albert Benjamin McCreary 
(Associate), Jacksonville, State Health Officer for the State of Florida. 
Dr. McCreary achieved a remarkable record during his brief term of office 
of a year and a half. From the time of his appointment to his death, he 


awakened the public conscience of Florida to the advantages of public health, 
with the result that never before in the history of the state has there been 


such wide-spread interest in the health of the public. 

Dr. McCreary worked tirelessly and without thought of himself in his 
zeal to serve the people of Florida to the best of his ability. When the 
American Public Health Association made their now widely read survey, 
“The Health Situation in Florida,” Dr. McCreary accepted this as the 
foundation for a program which was designated to eventually bring the 
administration of public health in Florida to the very highest possible 
standard. 

The program was an ambitious one that obviously would consume much 
time to complete and no one was as aware of the arduous task ahead as Dr. 
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McCreary. Although he was not destined to live to see it completed, at 
least he had the satisfaction of being the moving force in getting it under 
way. 
Dr. McCreary was always the first to refuse credit for himself and give 
it to his co-workers. He had the enviable faculty for inspiring those as- 
sociated with him to put their very best effort into their work. 

Of all the honors which came to Dr. McCreary during his lifetime—and 
there were many—none was so great as the loyalty of his staff and the en- 
thusiasm with which private physicians throughout the State supported him 
in his undertakings. 

Dr. McCreary died in a Jacksonville hospital on the evening of January 
24, at the age of 45. Besides his widow, Mrs. Cornelia Varnell McCreary, 
he leaves two daughters, Madge and Cornelia, and two sons, Albert and 
Lloyd; his mother, Mrs. Mamie Smith McCreary, New York City; a sister, 
Mrs. W. A. Radspinner, also of New York City. 

Dr. McCreary was the son of the late Dr. L. B. McCreary, of Kingsport, 
Tenn. 

Dr. McCreary was appointed August 4, 1939, by Governor Fred P. Cone 
co succeed the late Dr. W. A. McPhaul. For four years prior to his appoint- 
ment as State Health Officer, he directed the work of the Bureau of Local 
Health Service of the Florida State Board of Health. 

Dr. McCreary was well known throughout the South in both medical and 
public health circles. Among the positions he held during the past 17 years 
were epidemiologist, Department of Health, Memphis; assistant in public 
health, University of Tennessee, Memphis; member of the staff, General 
Hospital and Saint Joseph’s Hospital, Memphis; director, bureau of epi- 
demiology, North Carolina State Board of Health; health officer, North- 
ampton County, Virginia, and also of Richmond County, North Caro- 
lina; member of the staff, State Hospital, Raleigh, N. C. His A.B. degree 
was earned at King College, Bristol, Tenn.; his M.D. at University of Ten- 
nessee, Memphis. 

He was immediate past president of the Florida Public Health Associa- 
tion and member of the National Malaria Committee. He was an Associate 
of the American College of Physicians, and held membership in the Duval 
County Medical Society, the Florida Medical Association, American Medical 
Association and the American Public Health Association. Dr. McCreary 
was a member of the Morocco Temple and the Jacksonville Rotary Club. 

At the Florida Public Health Association convention in Tampa last 
December, the Cuban government conferred upon Dr. McCreary the honor 
of Commander of the Order of Carlos Finley in recognition of his contribu- 
tion to the advancement of public health. The order was conferred per- 
sonally by Dr. Felix Hurtado, associate secretary of health of Cuba. 

A. J. Locie, M.D., F.A.C.P., 


Jacksonville, Fla. 
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DR. CLINTON DURHAM FIFE 


Dr. Clinton Durham Fife, Fellow, Dayton, Ohio, died October 24, 1940. 
He was born at Wilmington, Ohio, May 23, 1895, and received his degree 
of Bachelor of Science from Hiram College in 1918, and his degree of 
Doctor of Medicine from Western Reserve University of Medicine in 1921. 
For many years he had been a member of the medical staff and an instructor 
to nurses of the Miami Valley Hospital. He was a member of the senior 
medical staff of the Good Samaritan Hospital. He was a member of the 
Montgomery County Medical Society, Ohio State Medical Society, Ameri- 
can Medical Association, a diplomate of the American Board of Internal 
Medicine, and a Fellow of the American College of Physicians since 1931. 


DR. ALBERT A. GETMAN 


Dr. Albert A. Getman, Fellow, Syracuse, N. Y., died October 28, 1940. 
He was born in Richfield Springs, N. Y., in 1888, attended Hamilton College 
at Clinton, N. Y., and received his medical degree from the New York 
Homeopathic Medical College in 1915. From 1919 to 1921, he was As- 
sistant Attending Physician, and from 1921 to 1922, Attending Physician 
at the Syracuse Homeopathic Hospital. Since 1922, Dr. Getman had been 
Attending Physician at the Syracuse General Hospital. He was a member 
of the Syracuse Academy of Medicine, the Medical Society of the State of 
New York and the American Institute of Homeopathy. He was a Fellow 
of the American Medical Association and had been a Fellow of the American 
College of Physicians since 1926 (a Life Member since 1930). 








ABSTRACT OF 
MINUTES OF THE BOARD OF REGENTS 







PHILADELPHIA, PA. 








DeceMBER 15, 1940 





The regular autumn meeting of the Board of Regents was held at the College 
Headquarters, Philadelphia, December 15, 1940, at 10:00 a.m.; President James D. 
Bruce presided, Mr. E. R. Loveland acted as Secretary and the following were present: 
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D. Sclater Lewis 
Hugh J. Morgan 
James E. Paullin 
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Reginald Fitz 
David P. Barr 
J. Morrison Hutcheson 
Walter W. Palmer 

O. H. Perry Pepper 
Gerald B. Webb 
Maurice C. Pincoffs 
Charles H. Cocke 




















Guests to this meeting included Dr. Edward L. Bortz, Chairman of the Advisory Com- 
mittee on Postgraduate Courses; Dr. William Gerry Morgan, Historian; Dr. James 
Alex. Miller, Chairman of the Committee on Survey and Future Policy, and Dr. Wil 
liam B. Breed, General Chairman of the Twenty-fifth Annual Session. 

The Secretary read abstracted Minutes of the three meetings of the Board of 
Regents held at Cleveland, April, 1940, which were approved as read. 















The Secretary also read communications from absent members, expressing their . 
regret at not being present (Dr. Charles T. Stone, Dr. Egerton L. Crispin, Dr. James ; 
G. Carr and Dr. William J. Kerr). Dr. Kerr also extended an invitation for the Col- 
lege to meet in San Francisco in 1942. , 

The following communications were presented : oa 
(1) American Red Cross, expressing thanks for free advertising space for an an- . 

nouncement in the ANNALS OF INTERNAL MEDICINE; on 
(2) National Research Council, Committee on Medicine, thanking the College for ” 

helpfulness in preparing a card list of all members of the College, to be used in the 

classification of physicians; R 
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(3) Cook County Hospital requesting contributions for a plaque to be erected in 
memory of the late Dr. Bernard Fantus, F.A.C.P., for whom its new outpatient 
clinic has been named ; 

Cleveland Medical Library Association, expressing thanks to the College for 
furnishing a replica of the John Phillips Memorial Medal for its Museum; 

Dr. Maximilian A. Ramirez, F.A.C.P., New York, N. Y., concerning minimum 
standards for hospitals; 

Dr. William H. Walsh, F.A.C.P., Chicago, suggesting a Committee on Hospital- 
ization to be established in connection with medical preparedness program ; 

Dr. John W. Hansen, Milwaukee, reading as follows: 

‘I suggest substituting the term ‘ Political Medicine’ for the terms 
‘Federal,’ * State’ or ‘ Socialized Medicine’ henceforth in all medical papers, 
speeches and all publicity pertaining in any way to this subject. It will throw 
the issue squarely into the laps of the politicians where it belongs and where 
it originated. It may not prove so easy for politicians to explain to the public 
just why it should be necessary to force politics between the ‘ Patient and his 
Physician.’ Also, the use of the term ‘ Political Medicine’ is a clear and 
simple explanation to those persons who are ‘in the dark’ as to the true mean- 
ing of ‘ Socialized Medicine.’ ” 


Dr. James E. Paullin, Chairman, presented the report of the Committee on Public 
Relations. Among problems presented and remedies recommended were: (1) The fit- 
ness of a physician to teach medicine should be referred to the Council on Medical 
Education and Hospitals of the American Medical Association; (2) The matter of ob- 
taining patents by universities and foundations should be referred to the American 
Medical Association, since that body has a committee studying the problem; (3) The 
claim of special cures for any disease, when submitted to the Coilege for opinion, must 
be accompanied by sufficient scientific data; (4) The appointment of a committee on 
hospitalization to work in collaboration with others interested in hospital affairs as 
administrators is not a particular problem of the College, but should be considered by 
the American Hospital Association; (5) The program and policies of the Interne 
Council of America were examined, and it was recommended that this problem be re- 
ferred to the Council on Medical Education and Hospitals of the American Medical 
Association for its study; (6) The receipt of the Rockefeller Foundation’s Inter- 
national Health Division’s 1939 annual report was acknowledged with thanks; (7) A 
member’s complaint concerning rebates given to physicians by laboratories in con- 
sideration of work sent to them was acknowledged, and it was recommended that since 
the American College of Physicians is in sympathy and agreement with the rules and 
ethics as outlined by the American Medical Association, the complaint should be filed 
with the member’s local medical society. The practices outlined, in the opinion of 
the Committee, violate the code of ethics of all physicians. 

By resolution, the Board of Regents approved of these recommendations indi- 
vidually and as a whole. Also upon recommendation of the Committee on Public 
Relations, by resolution adopted by the Board of Regents, the resignations of Dr. Gerald 
Fisher of Colorado Springs, and of Dr. Carlos E. Munoz MacCormick of Santurce, 
P. R., were accepted ; likewise, the annual dues of a Fellow were waived for 1940 and 
thereafter as long as he may be incapacitated for the practice of medicine. The Chair- 
man of the Committee on Public Relations was directed to address a letter to a Fellow 
of the College, explaining the duties of a territorial College Governor, and explaining 
that there is no established custom requiring applicants for Associateship to be inter- 
viewed by all members of the organization in his locality. 

A report followed by Dr. Paullin, Chairman of an advisory committee to the 
armed services of the United States appointed by President Bruce, consisting of Dr. 
Roger I. Lee, Dr. Ernest E. Irons, Dr. Edward L. Bortz and Dr. J. E. Paullin. “ This 


R. 
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committee has been quite active in its codperative efforts with the Medical Prepared- 
ness Committee of the American Medical Association, with the Committee on Medicine 
of the National Research Council, and, through these committees, with the Surgeons 
General of the U. S. Army, U. S. Navy and U. S. Public Health Service... . At the 
present time, through the Committee on Medicine of the National Research Council, a 
request has been made that an evaluation be made of those physicians in the United 
States who have listed themselves as practitioners of Internal Medicine. Such in- 
formation can be most valuable in helping corps area surgeons to obtain adequate, well- 
trained personnel for hospitals located in camps, cantonments and general hospitals. 
It was requested that the Committee on Public Relations of this College endorse the 
efforts of the Advisory Committee to the National Services and it was moved by 
President Bruce, seconded by Dr. Webb, and carried, that the report as presented by 
Chairman Paullin to the Committee on Public Relations be presented to the Board of 
Regents at its annual session, and that the Committee on Public Relations endorse the 
work of the liaison committee, and it recommends to the Board of Regents that the 
American College of Physicians assume responsibility for helping in the organiza- 
tion and preparation of data which will be useful for the Armed Forces.” 

On motion by Dr. Paullin, seconded and regularly carried, the above report was 
adopted. 

Dr. William Gerry Morgan, College Historian, presented the completed book on 
the “ History of the American College of Physicians—Its First Quarter Century.” 
He expressed the hope that the History will prove of some interest to members and of 
permanent value to the College. Copies of the completed History were distributed to 
each member of the Board of Regents, and on motion by Dr. Roger I. Lee, seconded 
by Dr. James E. Paullin, and unanimously carried, it was 

REsOLveD, that the Board of Regents accept the report of the Historian with 
gratitude. 

The Secretary, Mr. Loveland, called to the attention of the Board that the original 
resolution for the distribution of the History provided merely that a copy be dis- 
tributed to all Masters and Fellows of the College free of charge. No provision was 
specifically made for distribution of the History to Associates or to those Associates 
who shall advance to Fellowship during the current year, or during years to come. 
3,500 copies of the History were ordered, but an additional 500 copies were run off on 
flat sheets without being sent to the bindery, held as a possible safeguard against an 
exhausted supply, to be bound when needed. 

Upon-motion by Dr. James E. Paullin, seconded and carried, the matter of fur- 
nishing copies of the History to Associates or to all men advanced to Fellowship 
within the next few years, as well as the binding of the additional copies, was referred 
to the Committee on Survey and Future Policy for later report at the current meeting. 

The Secretary-General, Dr. George Morris Piersol, reported the deaths of 33 
Fellows and five Associates (total, 38), and the addition of six Life Members since 
the preceding meeting of the Board of Regents. 

As Chairman of the Committee on Credentials, Dr. Piersol proceeded with the 
report of that Committee. The Committee on Credentials had spent the preceding 
day, December 14, examining the credentials of candidates, an analysis of the number 
and recommendations of: the Committee being as follows: 



















































Candidates for FELLOWSHIP: 
Recommended for Advancement to Fellowship: 
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Recommended for Election First to Associateship : 6 
Deferred for Further Investigation or Adequate Material 18 
Rejected (Proposals to be Withdrawn) 12 


180 


Candidates for ASSOCIATESHIP: 
Recommended for Election ghiks ee ee ee 
Fellowship Candidates Recommended for Election to Associateship First .. 


ToTaL, Recommended Elections to Associateship 
Deferred for Further Investigation or Other Credentials 
Rejected (Proposals to be Withdrawn) , 


On motion by Dr. Piersol, seconded and regularly carried, it was 

RESOLVED, that the following list of 125 candidates shall be and are herewith 
elected to Fellowship in the American College of Physicians. (This list was pub- 
lished in the January, 1941, issue of this journal.) 

On motion by Dr. Piersol, seconded and regularly carried, it was 

REso.vep, that the following list of 19 candidates, having met the requirements 
for Fellowship in every regard, with the exception that their three-year minimum term 
will not expire until April 20, 1941, shall be elected Fellows “ As of April 20, 1941.” 
(This list was published in the January, 1941, issue of this journal.) 

On motion by Dr. Piersol, seconded and regularly carried, the following list of 
144 candidates shall be and are herewith elected Associates of the American College of 
Physicians. (This list was published in the January, 1941, issue of this journal.) 

On the recommendation of the Committee on Credentials and in accordance with 
provisions of the By-Laws, three Associates were dropped from the Roster for failure 
to meet the requirements for Fellowship in the maximum five-year Associate term. 

Dr. Piersol then presented the following analysis of Associate Classes from 1929 
to 1935, showing the degree to which Associates had met the requirements for Fel- 
lowship within the maximum five-year term prescribed in the By-Laws: 


ANALYSIS OF ASSOCIATE CLASSES FROM 1929 To 1935 


(Beginning 1929, the By-Laws specified that Associates thereafter elected must 
qualify for Fellowship within a maximum five-year period, 
or be automatically dropped from the Roster.) 


Qualified for Percentage 


| Associates “cig ce »¢ 
Date Dropped Resigned Deceased Fellowship Qualified 


Elected 


1929 54 0 41 76% 


1930 67 : 0 44 65.6‘ 


1931 102 2 76.5‘ 


1932 86 3 81.4' 


1933 
Feb. 112 . 86.6‘ 
Dec. 92 87% 
1934 
Apr. 82.3% 
Dec. 8 90.3% 


1935 
Apr. 


Dec. 
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By motion, seconded and regularly carried, one Associate was dropped from the 
Roster for failure to take up election within the period of one year as prescribed by 
the Board of Regents. 

Dr. Edward L. Bortz, Chairman of the Advisory Committee on Postgraduate 
Courses, reported a continuation of the work that had been begun and carried out by 
Dr. Hugh J. Morgan and Dr. Henry M. Thomas, Jr., cf the original Committee on 
Postgraduate Education. Dr. Bortz and his Committee had collected during the past 
year a large amount of data by distributing a questionnaire to members of the College 
and by obtaining information from the directors of courses given in previous years 
and special reports from members of the College who had pursued courses in previous 
years. Universal enthusiasm was manifested by student-physicians who had taken the 
courses previously, there being but one criticism, namely, that in some courses there 
had been too many didactic lectures, whereas the registrants preferred more practical 
instruction. The general tenor of the reports was that the courses should be limited 
to fewer students and have a more intimate contact with the teachers. Several mem- 
bers indicated that they would like to take one or more courses in the future. After 
the data had been collected, the Committee communicated with each member of the 
Board of Regents and each Officer, asking for frank expressions of opinion about the 
further development of postgraduate instruction under the auspices of the College. 
Of some 4,000 questionnaires sent out, 918 were returned and 593 members expressed 
a desire to attend the courses in 1941. Of these, 282 gave a positive and definite indi- 
cation of taking courses in 1941, and the balance expressed the desire to attend if at all 
possible. Dr. Bortz pointed out that the Postgraduate Courses were initiated by the 
College in 1938 when 117 men registered; in 1939 there were 118, and in 1940, 130. A 
marked increase in interest was manifested for 1941. There had been noted an in- 
creasing activity in the interest on the part of institutions, colleges, medical schools 
and clinics in their desire to become affiliated with the American College of Physicians 
in giving these courses. Some institutions that previously were unwilling to offer 
courses had during the current year, without approach on the part of the College, ex- 
pressed a desire to offer their facilities, personnel and equipment in codperating with 
the College. Dr. Bortz said there could be no doubt that more and more the medical 
profession of this country is looking to the College for leadership in the field of gradu- 
ate study in Internal Medicine, and that more and more this is becoming an important 
activity of the College. 

Dr. Bortz summarized the interest of those members who returned the postgradu- 
ate questionnaire, partially, as follows: cardiology, 332; gastro-enterology, 136; allergy, 
67 ; diseases of the chest, 51; blood diseases, 47; neurology, 33; arthritis and rheuma- 
tism, 25; pediatrics, 20. Only a limited few indicated interest in the field of military 
With an increasing appreciation of the national situation, Dr. Bortz 


medicine. 
He said 


thought that more men would be interested in a course in military medicine. 
Dr. Pepper had particularly recommended that such a course be established, because of 
the large number of physicians who would be directly or indirectly involved in mili- 
tary medicine in the immediate future. There could be established another course 
bearing on military medicine, such as tropical medicine, chemotherapy, infectious dis- 
eases, sanitation and venereal diseases and such similar interesting subjects. The 
Committee on Postgraduate Courses had been guided entirely by the expressed inter- 
ests of the members of the College as exemplified in the returned questionnaires. Due 
to Dr. Pepper’s pertinent suggestion, the Committee, after discussing the matter care- 
fully, had approached Dr. Wallace M. Yater, of Washington, asking him to make a 
survey of the availability of such a course under the Public Services of the United 
States at the Walter Reed General Hospital. Needless to say, all of the men on the 
staff of the Walter Reed General Hospital and connected with the military services 
are exceedingly busy, but realizing the value of such a course to the men anticipating 
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military service, they readily agreed to organize a course, which was incorporated in 


the College program for 1941. 

Dr. Bortz brought up the matter of the relationship between medical schools 
where courses may be given and the American College of Physicians sponsoring the 
courses. The Committee had proceeded with the feeling that it should appoint direc- 
tors of courses and the directors should arrange their courses in conference with and 
with the approval of the medical schools or hospitals at which the courses shall be 
given. Dr. Bortz presented the roster of postgraduate courses for 1941, including 
three February courses and seven pre-meeting courses, and then referred to numerous 
helpful recommendations made by Officers or members of the Board of Regents, and 
suggested that many were of such importance that they should deserve special study 
by an authorized committee. He referred particularly to a recommendation from Dr. 
Pincoffs that the College establish clinical fellowships, it being infinitely more valu- 
able for the American College of Physicians to interest itself in the development of 
clinical training rather than concentrate on one or two research men. Another impor- 
tant and pertinent suggestion received, that since the College is growing and there is 
this increasing interest in the field of further training in advanced medicine, that the 
country be divided geographically into several areas or regencies, with a Regent at 
the head of each and a committee of Governors acting under the local Regent to 
study the needs in that particular locality, with particular reference to further study in 
Internal Medicine and other problems pertinent to that particular territory. 

Dr. Bortz distributed to the Regents a map showing a possible division of the 
country into regencies, giving a distribution of the members in each regency, the Gov- 
ernors, medical schools, etc. Dr. Bortz discussed the map in some detail, pointing out 
that already the College has in most territories a resident Regent, and in all territories 
a Governor for each State. The Committee considered it premature to make specific 
recommendations, but it pointed out that obviously if the College continues to grow 
and postgraduate education continues to expand as it has in the recent past some ar- 
rangement as that presented should be taken under advisement. 

Dr. Bortz also spoke of the advisability of having a section of the ANNALS oF IN- 
TERNAL MEDICINE devoted to a discussion of graduate education. Already the Execu- 
tive Offices had been collecting all available data concerning postgraduate medical fa- 
cilities in the United States and Canada, and publishing same periodically under the 
The Committee’s suggestion was that a separate section on post- 


Editor’s supervision. 
In this section 


graduate activity or postgraduate news be maintained in the ANNALS. 
might also be added recommendations for collateral reading, not abstracts of the litera- 
ture, but an index to outstanding articles or books. Obviously medical literature is so 
vast that a great many worth while articles are overlooked by the individual whereas a 
department of this character would be a rather complete source and guide for all. Dr. 
Bortz, on behalf of the Committee, asked for specific instructions and advice from the 
Board of Regents in regard to the establishment of the course in Military Medicine. 

Dr. Hugh J. Morgan, Chairman of the Regents’ Committee on Educational Policy, 
reported as follows: 

“This Committee recommends the adoption of the recommendations of the Ad- 
visory Committee on Postgraduate Courses, and suggests that the Chairman of that 
Committee be authorized to negotiate with the proper authorities in Washington for 
the establishment of a course in Military Medicine. I make that as a motion.” 

The motion was seconded by several and carried. Dr. Morgan continued his 
report: 

“The Committee on Educational Policy has given much thought to ways and 
means of relating the activity of this College to the preparedness program and that 
will be discussed by Dr. James Alex. Miller in the report of the Committee on Survey 


and Future Policy. The suggestions of the Advisory Committee were, we felt, cer- 
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tainly pertinent. The matter of clinical fellowships, we believe should be referred to 
the Committee on Survey and Future Policy. The question of the geographical 
division of the country and the establishment of regencies to study the need of grad- 
uate training in the several regions and to provide for those needs is certainly an idea 
which has been in the minds of many. My personal reaction is that theoretically it 
would be an excellent plan; practically I doubt that the College could do much with it 
unless we had a full-time director of graduate training. We would like to have the 
Regents give thought to the advisability of employing a person with talents in that 
field to guide and direct the educational activity of the College. I can see how such a 
person would be of great help, for example, in relating the College to the preparedness 
program, in developing educational programs in hospitals attached to army camps, in 
helping develop local and regional programs sponsored by the College. Such a person 
might be useful in planning and organizing the program of the annual meetings. 
One of the chief functions of the College is to encourage and provide continuing edu- 
cation for people in Internal Medicine; maybe the time has come, or will very soon, 
unless great changes take place, when we should have a person who has the capacity 
and who is willing to devote his whole time to exploring the opportunities of the Col- 
lege, and I think they are very great and that we are not beginning to take advantage 
of all of them. This Committee has no further comments to make on the other sug- 
gestions from the Advisory Committee. The Advisory Committee has done a per- 
fectly fine job in sampling or determining or finding out what the state of mind of 
the College members is relative to postgraduate training. We know what the members 
want and the present program will come very close to complying with those desires.” 

President Bruce said the two reports would be considered as one, and opened 
them for discussion. 

Dr. Robert A. Cooke pointed out that neither Committee had stressed the im- 
portance of arranging courses far enough in advance, or in giving those who give 
the courses sufficient time. He said the whole matter should be arranged at least 
a year in advance, and even though the details of courses are not given, the courses 
should be selected, the locations and dates determined upon at least one year ahead. 

The Secretary referred to correspondence especially from Associates inquiring 
to what degree these postgraduate courses are useful in the preparation for the 
American Board examinations. Due to the Regents having established the rule that 
all future Associates shall present certification as one of the prerequisites for ad- 
vancement to Fellowship, Associates are inclined to assume that one of the purposes 
of the courses is to help them qualify for Fellowship. He suggested the possibility 
of some sort of codperation and correlation between the College committees ar- 
ranging and organizing these courses and the American Board of Internal Medicine. 
While no specific course of very short duration could be adequate to prepare a candi- 
date for the Board examinations, it was conceivable, he thought, for a series of 
courses to be so organized that the candidate completing the entire series might 
readily obtain valuable aid toward preparation for the Board examinations. 

Dr. Ernest E. Irons, Chairman of the American Board of Internal Medicine, 
said that the Board is deeply interested in any kind of properly administered graduate 
study and that such courses as offered by the College have accomplished a great deal 
in stimulating members and others to improve their medical equipment in one way 
or another. However, the type of preparation needed by younger men must neces- 
sarily include considerably more fundamental training than could be accomplished by 
these courses. If a man had this deeper fundamental knowledge of medical and 
clinical subjects, if he had a foundation and if he pursued a series of these courses, he 
would acquire a certain degree of additional information which would be of value and 
might conceivably help him with his examinations. 
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Dr. Irons continued by saying that as a fundamental part of the preparation for 
the Board examinations, these courses take a very secondary position. The Board 
has in mind the fundamental improvement and arrangement of standards of scholar- 
ship in medicine and anything along that line, of course, helps a little. The Board 
itself is not especially interested in examinations or diplomas or certificates. These 
seem to be necessary adjuncts or methods of determining whether a man has attained 


a certain quality of information and scholarship. 

Summarizing, Dr. Irons repeated that the Board is deeply interested in other 
phases and other levels of graduate education, but would not wish to have even a 
series of courses regarded as adequate preparation for certification. 

Dr. Francis G. Blake referred particularly to two suggestions in the report of 
the Advisory Committee on Postgraduate Courses: (1) the desirability of small 
groups, with not so many men enrolled; (2) the providing of suggested readings. 
If these two suggestions could be combined and if a group of not more than fifteen 
be enrolled in a particular course and in advance were provided with suggested 
readings and if when they come together for the course it is converted into a seminar 
type of exercise with discussions of what they have read, instead of just having 
didactic lectures, the value of these courses would be tremendously advanced. 

Dr. David P. Barr, a member of the American Board of Internal Medicine, sug- 
gested that the courses arranged by the College should be primarily for internists 
who wish to refresh themselves on some particular phase of medicine. He felt that 
even short courses of only two weeks’ duration may be very helpful. He said the 
American Board is dealing with men who are striving to be internists who are not 
yet trained and the Board must be alert for opportunities for long courses which 
last for six months, a year or two years. He felt the College properly should be 
interested in the problems of the American Board, because the efforts of the Board 
should furnish the College with its future members. He foresaw some opportunity 
of combination of effort between the College and the Board in making an orderly 
arrangement of these opportunities for younger men. For instance, the “ Annals” 
has carried an index to courses available; the Board is trying to get lists of places 
where men can spend six months, a year or two years in training. The two efforts 
merge and become intimately associated. 

Dr. Reginald Fitz endorsed Dr. Morgan’s suggestion for a full-time director of 
educational opportunities of the College, feeling that the plan might develop into 
an important means by which all postgraduate educational opportunities could be 
correlated through this College. 

Dr. Walter W. Palmer raised the question as to whether such a plan would in any 
way conflict with or duplicate the work of the Council on Medical Education and 
Hospitals of the American Medical Association. 

President James D. Bruce expressed the opinion that it would not, because the 
objectives of the two organizations are identical—the improvement of the quality of 
medical service. 

Dr. Irons was not enthusiastic about the suggestion, saying that if the College had 
had such a director it would not have had the very excellent report presented by Dr. 
3ortz, for if the College delegated this important work to some employee then no one 
else would do anything about it. He said the best thinking is done in these committees 
of the Board of Regents. 

President Bruce referred to experience when a study was made of ways and 
means of improving the quality of medical service in the State of Michigan when 
there was much confusion with reference to the use of the term “ postgraduate.” He 
found satisfaction in the definition of “ 
designed to maintain a practitioner at a desirable level of efficiency, and “ graduate 


as applied to those longer, more academically arranged courses consisting of six 


postgraduate ” as a short intensive course 
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months or a year or several years, designed to equip a man for research, the practice 
of a specialty or for teaching. 

Continuing, President Bruce said: “ I cannot take the credit for setting up these 
suggested regional areas by the College, but the reason I had for locating the medical 
schools geographically was to add to our resources to see what we can count on in the 
way of a national program not only for the American College of Physicians, al- 
though I had them particularly in mind, but for the whole problem of education, and 
I have felt that any program that does not bring, such as we have been contemplating 
here, within the orbit of our planning the medical schools and their potential useful- 
ness would not succeed in doing the things we have in mind. I also had in mind 
that local hospitals might very well tie up with the medical school and with the 
College. I would like to see the term ‘ postgraduate’ applied to the short refresher 
courses and ‘graduate’ used with reference to those longer courses and provisions 
that qualify a man for the specialty of Internal Medicine.” 

Dr. Bortz: “ The matter of training the doctor is very much a personal matter 
and degrees, per se, amount to little—the end is that the doctor be better trained. | 
do not think that Dr. Irons, or other members of the Board, intend to disparage the 
development and the interest in our courses. [| think they want to avoid what hap- 
pened in European countries before the World War, whereby a certain type of mind 
would go and put in a certain number of hours and at the end of two, three or six 
weeks of a course of instruction get a diploma, put it up in his office and call himself a 
specialist. I think the type of man in the American College of Physicians is not the 
type that relies on those superficial evidences to convince the public that he is ade- 
quately prepared to meet all the problems brought before him. The matter of 
allowing non-members of the College to take these courses should be decided today— 
whether or not the Board of Regents will permit men who are aspiring to member- 
ship in the College and who are properly qualified to benefit by membership in the 
College shall be permitted to take these courses. The Committee has in mind to 
recommend that qualified younger doctors, of whom there are an increasing number, 
be allowed, upon recommendation of the Governor or Regent or other properly 
qualified member of the College, to participate in the instruction. The men who have 
given the courses have remarked on the high type of men who have been taking the 
courses and on the interest and the serious point of view and the industry with which 
they have prosecuted their studies. It is evident that we must have more and more 
flexibility in offering opportunities for instruction. There are several institutions in 
the country that furnish opportunity for qualified men to take graduate courses. 
However, there is more of a demand than can be met. Several universities offer short 
courses and the Committee has been studying the question of whether or not for those 
men who cannot get away for six months or a year for continuous study, it might be 
possible to arrange with faculties at strategic points throughout the country to offer 
courses a little longer than our refresher courses—say for six weeks or two months 
during the summer. Incidentally, a number of our members requested that courses 
be offered in the summer when a number of faculty members would be free. 

The Committee has discussed whether or not it might be possible to give a two months’ 
course in St. Louis in the summer, a two months’ course in the middle of winter at 
McGill, a two months’ course at Yale in the spring and so on, so that a man could 
have the opportunity to take a two months’ course in training and under supervision 
and advice from his teachers; and so that he could be given a course in selected 
reading that he could follow along and go back to his practice; then later, pursue 
another course of six or eight weeks in another center, and after following this pro- 
gram for two or three years, such a man would have a type of instruction that | 
believe could not be excelled. One of the sound principles of education is that of 
distribution in certain fields and concentration along one particular field. I think 
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it would be absolutely practical and very valuable to look into the future towards 
planning with a flexibility such as this kind of an arrangement would offer. Why 
could not a man spend twelve months in three years at one or two months at a time, 
going back to apply his instruction in his work, following the literature? Would he 
not have a type of training that even the American Board of Internal Medicine would 
have to admit was good? It is just a matter of having an organizational setup that 
will offer a man the greatest amount of instruction and experience in the shortest 
possible time.” 

Dr. Maurice C. Pincoffs, while expressing a full degree of sympathy with the 
postgraduate program and the accomplishments of the Committee, referred to the 
major part of the work being done by the institutions where the courses are offered. 
The College, he said, must take into account what the resources of these schools may 
be. He did not consider it feasible to undertake to organize postgraduate courses 
at one institution as a permanent program during the summer months, for instance. 
The great difficulty of extensive postgraduate work is that it involves the reorganiza- 


tion of schools, a very much enlarged budget and enlarged faculty, and very funda- 
mental changes. Dr. Pincoffs advocated that in view of the large demand for these 
postgraduate courses among members of the College, that registration be largely 


restricted to the members of the College and that the institutions offering the courses 
be consulted before any non-members shall be admitted. The Secretary explained 
that this had been the guiding principle since the courses were first organized, except 
that when it became apparent there might be vacancies in any course, qualified non- 
members planning eventually to become members of the College or to be certified by 
one of the boards were admitted, subject to the approval of the director of the 
course. 
On motion by Dr. Pepper, seconded by Dr. Cooke, and regularly adopted, it was 
RESOLVED, that non-members be not admitted to the Postgraduate Courses ex- 
cept when it shall be obvious to the Executive Secretary that there will be vacancies, 
and then only upon recommendation from a Regent or Governor, with the approval 
of those giving the courses. 
On motion by Dr. Hugh J. Morgan, seconded by Dr. Walter W. Palmer, and 
regularly carried, it was 
RESOLVED, that the recommendations of the Advisory Committee relative to the 
Postgraduate Courses be adopted. 
On motion by Dr. Hugh J. Morgan, seconded by several and carried, it was 
RESOLVED, that the suggestions relative to clinical fellowships and relative to 
the appointment of a director of postgraduate training be referred to the Committee 
on Survey and Future Policy for consideration. 
The following report was presented by Dr. Ernest E. Irons, Chairman of the 
\merican Board of Internal Medicine: 
‘(1) The Board has certified a total of 2,365; of these 553 were certifications by 
examinations ; 
The Board now has a uniform working agreement with each of four sub- 
specialties, namely, Cardiovascular Disease, Gastro-enterology, Allergy and 
Tuberculosis. These agreements provide: (a) that all certificants, whether 
interested in Internal Medicine in general or in, for example, Cardiovascular 
Disease as a sub-specialty, shall pass the examinations of the American Board 
and be first qualified as internists; (>) qualification in the sub-specialty will be 
determined by examination by an accredited representative of the sub-spe- 
cialty named by the standing committee of the sub-specialty. This examiner 
will sit with the member of the Board; (c) the examination will be conducted 
only at the time of other examinations of the Board. Each sub-specialty has 
named a committee to codperate with the Board; (d) there will be no sub- 
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boards; all certifications will remain under the complete supervision of the 

American Board; 

“ (3) A joint committee of codperation between the College, the Council on Medical 
Education and the Board is functioning in the investigation and recognition of 
hospital residencies ; 

“(4) The Board wishes to go on record as favoring the use of preceptors by candi- 
dates in their preparation for the examination of the Board. The selection 
of satisfactory preceptors is, in the opinion of the Board, a question which 
must be determined by the Board in each individual case; 

“(5) The bank balance of the Board, as of December 1, is $22,115.52. The Board 

considers that this balance should not be increased and proposes to consider 

a reduction in the fee paid by candidates for examination. At present this 

fee is $50.00. The fee is already considerably less than that of a number of 

the other Boards. The Board hesitates, however, to take any action at the 
moment until some experience has been gained as to the increased expense 
which will be entailed by the use of examiners in the sub-specialties. Such 
experience should be available within perhaps a year. 
Respectfully submitted, 
AMERICAN BoarD OF INTERNAL MEDICINE, 
ERNEST E. Irons, Chairman” 


Commenting upon the above report, Dr. Irons said: “ The use of the term ‘ Pre- 
ceptor’ and the approval in certain instances of such a preceptor is not intended to 
do away with any of the fundamental training that candidates receive, but the latter 
part of such preliminary training might be attained by a man working with a recog- 
nized, careful internist who has the proper ideals of scholarship and under whom this 
prospective candidate may obtain a wide and valuable knowledge of clinical medicine. 
In any case, there is no thought in the mind of the Board to reduce in any way the 
quality of effort put forward by the candidate.” 

Dr. Irons further reported that conferences had been held with accredited repre- 
sentatives of several of the sub-specialties, and temporary or preliminary statement 
of aims had been drawn up, a tentative agreement reached and sent back to the sub- 
specialty bodies. The group or groups accredited for each sub-specialty appointed 
a committee to supervise the appointment or furnishing of a list available to take 
examinations, who would have authority to represent that particular sub-specialty in 
the work of the Board. The committee, usually consisting of three, in each case had 
been confirmed by the American Board and the names of the members of the com- 
mittee will appear on the stationery of the Board. Candidates who pass these sub- 
specialty examinations, if desired, may have special notation of proficiency included 
on their regular Board certificate. 

By resolution regularly adopted, Dr. Irons’ report was accepted. 

Dr. David P. Barr, Chairman of the Committee on Fellowships and Awards, re- 
ported that Dr. Kenneth Evelyn, to whom a Research Fellowship had been awarded 
two years ago, had been called to active military service and probably will be unable 
to take advantage of the award, and the Committee recommended that the funds be 
liberated, with the understanding that if by chance Dr. Evelyn should wish to re-apply 
sometime in the future, there would be no obstruction to his doing so. 

On motion by Dr. C. H. Cocke, seconded and regularly carried, it was RESOLVED, 
the funds appropriated, $1,800.00, for a Research Fellowship for Dr. Kenneth Evelyn 
be liberated. 

Dr. Barr continued his Committee report. The Committee had considered fifteen 
candidates for 1941 Research Fellowships. These candidates had a wide distribution 
—University of California, Washington University, Johns Hopkins University, Ohio 
State University, Vanderbilt University, University of Maryland, University of 
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Chicago, New York University, University of Southern California, George Washing- 
ton University, University of Colorado and Northwestern University. The Com- 
mittee, because of the cancellation of the Fellowship to Dr. Evelyn, nominated three 
candidates, whose credentials were reviewed in detail by Dr. Barr. 

On motion by Dr. Barr, seconded by Dr. William D. Stroud, and regularly 
carried, it was 

RESOLVED, that Research Fellowships in the amount of $1,800.00 each be awarded 
to Dr. Allan Bass, Nashville, Tenn., Dr. Rulon Rawson, Boston, Mass., and Dr, Wil- 
liam Arrowsmith, St. Louis, Mo., beginning July 1, 1941. 

Dr. Barr then reported on the progress of those who now hold Research Fellow- 
ships of the College, Dr. Robert Williams, Dr. Lewis Dexter, Dr. Harold Magnuson 
and Dr. Morris Tager. Letters concerning their work were passed around for reading 
by the Regents. 

Thereafter, Dr. Barr reported that the Committee had distributed one hundred 
and sixty inquiries to Regents, Governors, medical teachers and others concerning 
nominations for the John Phillips Memorial Award. Fifty candidates were sug- 
gested. After a discussion of the various guiding principles the Committee had fol- 
lowed, Dr. Barr specifically presented the following recommendation: 

“The Committee on Fellowships and Awards unanimously recommends to the 
Board of Regents that the John Phillips Memorial Medal for 1941 be awarded to Dr. 
William Christopher Stadie, Associate Professor of Research Medicine at the Univer- 
sity of Pennsylvania. Dr. Stadie was born in New York City on June 15, 1886. He 
received a degree of Bachelor of Science at New York University in 1907 and the de- 
gree of Doctor of Medicine at the College of Physicians and Surgeons at Columbia 
University in 1916. He was an interne at the Presbyterian Hospital in New York 
from 1916 to 1918, and an Associate at the Rockefeller Institute from 1918 to 1921. 
He was Assistant Professor of Medicine at Yale University from 1921 to 1924. Since 
1924 he has been associated with the John Herr Musser Department of Research Medi- 
cine at the University of Pennsylvania. 

“ His early investigative work was conducted under the tutelage of Dr. Donald D. 
Van Slyke and was concerned chiefly with the determination of gases in the blood and 
the relation of gases to clinical acidosis and to cyanosis. He was also interested in 
studies on the formation and fate of methemoglobin. He was in large part responsi- 
ble for the construction at the Rockefeller Institute of an oxygen chamber for the treat- 
ment of anoxemia in pneumonia. With his associates at Yale and at the University of 
Pennsylvania he conducted detailed studies on oxygen-, acid-, and base-combining 
properties of blood and upon the réle of carbamino compounds in the transport of 
carbon dioxide by blood. 

“Dr. Stadie’s more recent studies have been concerned with the fat metabolism in 
diabetes. In the course of this work he has shown that the previous concepts of the 
catabolism of fat are not tenable, that the beta oxidation theory of Knoop and Dakin, 
which postulates that each molecule of fatty acid yields one molecule of ketone does 
not account for the actual amount of ketone produced by the liver. He has shown 
that the catabolism of fat is such that each molecule of fatty acid yields approximately 
four molecules of ketone; that ketone formation is accomplished in the liver and that 
ketones are utilized in the muscles. He has demonstrated that ketonemia and ketonuria 
will occur only when the production exceeds the utilization; furthermore, that the com- 
plete utilization of fats is limited under any given set of physiological conditions. 
This concept renders unrecessary the theory long and firmly held that complete com- 
bustion of fat is dependent upon the simultaneous combustion of carbohydrate, which 
has been the basis of the elaborate calculations on the ketogenic-antiketogenic ratio in 
the practical management of diabetes. 

“Incidentally, Stadie’s work has settled another long standing controversy in 
metabolism and has shown conclusively that the production of glucose in diabetes can 
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not be accounted for by the conversion of fat into carbohydrate. To many who are 
most informed in the intermediary metabolism of food stuffs and in the clinical study 
of diabetes, Stadie’s investigations are regarded as of fundamental importance and 
among the significant contributions of our time. It appears to the Committee that 
they will be reflected in clinical thought and in practical dietetics. 

“ The Committee recommends that the award be made for Stadie’s significant con- 
tributions to the knowledge of cyanosis, anoxia and the physical chemistry of hemo- 
globin, and more especially for his recent studies on the fat metabolism of diabetes 
mellitus.” 

On motion by Dr. Barr, seconded and regularly carried, the recommendation was 
unanimously adopted. 

Dr. William D. Stroud, Chairman of the House Committee, reported as follows: 

“A meeting of the House Committee was held at the College Headquarters on 
October 18, 1940, with full Committee in attendance, including Chairman Stroud, 
T. Grier Miller and Harry B. Wilmer. The Committee approved and recommended 
the following : 


(1) That the Chairman address a letter to certain Fellows of the College, such as 
Orrin S. Wightman, Kenneth Taylor, Harold W. Dana and Sir Frederick Bant- 
ing, who are artists or have a particular interest in art, enclosing a photograph of 
the Board Room showing the panel space above the fireplace, and asking for sug- 
gestions of an appropriate subject or painting; 
That Dr. T. Grier Miller and Dr. Harry B. Wilmer contact certain individuals 
whom they thought might be conversant with suitable and appropriate sugges- 
tions of appropriate subjects ; 
(3) The Committee approved expenditures of $150.00 for necessary roof repairs; 
(4) That Dr. William D. Stroud, as Chairman, communicate with Mr. Charles J. 
Eisenlohr concerning the possibility of his establishing an endowment in memory 
of his sister, Marie Eisenlohr, for the maintenance of the College grounds. 


bo 
a 


“The Committee reports that the Chairman addressed a letter to various Fellows 
of the College, as suggested in (1) above, but has obtained no helpful or specific -sug- 
gestions ; and that the Chairman communicated with Mr. Eisenlohr concerning the pos- 
sibility of establishing an endowment for the maintenance of the College grounds, and 
received a courteous reply to the effect that he appreciated the merits of the request, 
but due to more urgent requests for other philanthropies, he felt unable to contribute 
the fund to the College. 

Respectfully submitted for the Committee, 
Dr. WiLL1AM D. Stroup, Chairman” 


On motion by Dr. Stroud, seconded and regularly carried, the report was adopted. 


Dr. Walter W. Palmer, Chairman of the Committee on the ANNALS OF INTERNAI 
MEDICINE, reported as follows: 

“The Committee met with Dr. Maurice C. Pincoffs, Editor, at 2:00 p.m., Satur- 
day, December 14, 1940. The Committee believes the ANNALS under Dr. Pincoffs’ 
direction accomplishes its purpose admirably and has no suggestion for any changes 
in policy. We would report on a few minor matters which came before the Com- 
mittee : 

“ (1) At present the number of pages a year amounts to about 2,400, which, if bound 
in a single volume, is unwieldy. Already the Librarian of New York Univer- 
sity has requested two title pages and two indices for purposes of separating 
the present yearly issues into two bound volumes. 


“The Committee recommends that the ANNALS be issued in two volumes a year. 
This can be done at slight additional cost. 
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“ (2) At its meeting last spring the Board of Regents voted to publish in the ANNALs, 
from time to time, announcements of postgraduate facilities. When this mo- 
tion was passed no provision was made as to supervision of the lists, collection, 
etc. 


“ 


Your Committee believes that all material connected with postgraduate activities 
and facilities to be published in the ANNALS should be placed under the control and 
supervision of the Advisory Committee on Postgraduate Courses, and so recommends. 


“ (3) Mr. Loveland, the Executive Secretary, informed the Committee that the post- 
age on the ANNALS, when sent to foreign countries, other than Canada, and 
those in the Postal Union, cost $1.52 a year. 

“ Although the number of subscriptions affected is small, perhaps 100, the Com- 
mittee recommends that the subscription rate to the high postal rate subscribers be in- 
creased from its present rate of $7.50 to $8.00 a year. 

Respectfully submitted, 

COMMITTEE ON ANNALS OF INTERNAL MEDICINE 
WaLtTeR W. PALMER, Chairman 
Davip P. BARR 
REGINALD Fitz” 


On motion by Dr. Palmer, seconded and regularly carried, the report was adopted. 
; ; I 


Dr. Francis G. Blake, Chairman of the Committee on Scientific Exhibits, reported 
that two meetings of that Committee had been held to consider and discuss the feasibil- 
ity of the College initiating scientific exhibits at its annual meetings. After due de- 
liberation, the Committee recommended that the College shall not undertake at the 
present time the addition of scientific exhibits at its annual meetings. Reasons under- 
lying the recommendation, briefly, were: the addition of a scientific exhibit would re- 
quire a considerably larger amount of space which might further limit the cities where 





meetings of the College could be held; a scientific exhibit might introduce a certain 
amount of competition with the rest of the program and might interfere somewhat 
with attendance of the program; in view of the excellent and expanding development 
of postgraduate work any available money for additional expenditure might more 
profitably be spent on the postgraduate work than in adding another scientific exhibit 
which in reality is in no sense a novelty, since several excellent scientific exhibits are 
already being held; a really large and useful scientific exhibit, coming with only a very 
brief period before the scientific exhibits of the American Medical Association, might 
offer certain serious difficulties in obtaining adequate exhibits which would not either 
forestall or conflict with the American Medical Association’s exhibits. 

On motion by Dr. Blake, seconded and regularly carried, the report was adopted. 


Dr. William D. Stroud presented the Treasurer’s report: 
“The present holdings of the College amount to, at book value, $212,246.66 
($124,847.69, Endowment Fund; $87,398.97, General Fund). The total market value 


+ 


at current prices is $211,921.26 (depreciation, $325.40). 
“The holdings of the College reported one year ago, at book cost, were $177,- 
252.56, and a market valuation of $174,658.75. 


(At this point Dr. Stroud read a full list of purchases and sales of securities from 
January 1, 1940, to date, showing purchases of $43,174.56 for the Endowment 
Fund ; $37,493.11 for the General Fund; total purchases, $80,667.67. 

Total sales amounted to: Endowment Fund, $17,964.86; General Fund, $18,851.02; 
total sales, $36,815.88. 

Purchases exceeded sales by $43,851.79; the net profit on trading was: Endowment 
Fund, $317.31; General Fund, $76.87; net trading profit, $394.18.) 
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“As directed by the Board of Regents at one of its meetings in Cleveland, April, 
1940, approximately $25,000.00 was transferred from the General Fund to the Endow- 
ment Fund. On December 1, 1940, Cash in the General Fund amounted to $17,534.71 
and in the Endowment Fund amounted to $1,499.38. It is estimated that at the end of 
the current year, December 31, 1940, the balance transferred to present worth will be 
approximately $29,000.00, bringing the total present worth of the College to approxi- 
mately $290,000.00. 

“During the year a reduction in real estate assessment of the College Headquar- 
ters from $43,600 to $39,700 has been obtained, which should result in a 9% decrease 
in taxation. 

“ During the year, 1940, the Highland National Bank, Pittsburgh, paid a dividend 
of $467.41 on account of the balance owing us from the time of the 1931 bank closures. 
The dividend was accompanied by a statement that this was the final dividend that we 
may expect, resulting in a loss to the College of $2,032.45, this amount representing 
the balance of our original equity. 

“The Exchange National Bank, Pittsburgh, also one of the closed banks, has not 
finally settled up its account, and the balance still owing to us is $1,166.14. 

“The Bank of Pittsburgh National Association has previously refunded our en- 
tire original deposit, but there remains a balance of assets to be distributed to former 
creditors in the form of interest on claims since the date of suspension of said bank, 
amounting to 11.521% of the face amount of the original certificate. The Share- 
holders Committee on July 1, 1940, recommended that creditors, in order to facilitate 
the final closing of the affairs of the bank, accept the proposal embodied in the follow- 
ing resolution, and the Finance Committee voted its temporary approval, subject to the 
formal adoption of the resolution by the Regents, which we now recommend: 

“ RESOLVED, that the proper officers of this corporation be, and they hereby are, 
authorized and directed to execute and deliver under the seal of this corporation ‘ Con- 
ditional Assignment of Claim,’ the effect of which is to waive the right to all interest 
on the deposit of this corporation in The Bank of Pittsburgh National Association, 
Pittsburgh, Pennsylvania, in excess of 11.521% on the first $1,000.00 and 3.45% on 
the balance of the face amount of the receiver’s certificate evidencing this claim. 

Respectfully submitted, 
WittiaM D. Stroup, Treasurer.” 


On motion by Dr. Stroud, seconded and regularly carried, the Treasurer’s report 
was adopted and approved. 


Dr. Roger I. Lee, Chairman of the Committee on Finance, presented the follow- 
ing report, after distributing copies of the proposed budget for 1941: 

“ The Committee on Finance held a meeting at the College Headquarters on Satur- 
day, December 14, with Drs. Lee, Chairman, Pepper and Treasurer Stroud present. 
Dr. Stone was unavoidably detained. 

“The financial condition of the College continues to be excellent—for the past 
year it produced a surplus of approximately $19,000.00. It might be noted in passing 
that the commercial exhibit produces about $15,000.00 and if that money is not avail- 
able, the College budget would approximately balance. 

“The invested funds of the College seem to be in excellent condition. There is 
an increased percentage of our holdings in bonds, now amounting to 54% —of some- 
what over 30% in preferred stocks and about 13% in common stocks. The Finance 
Committee requested the Treasurer to investigate the desirability of a possible change 
in the investment counsel. This is entirely for purposes of economy. 

“The Committee scrutinized the budget and is, as always, very much impressed 
with the remarkably accurate estimates of the Executive Secretary. . . . In the budgets 
presented, the Committee thought there should be an increase in the General Chair- 
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man’s budget of $300.00; in the Executive Secretary’s budget of $372.30, for the spe- 
cific purpose of increasing the salary of the Assistant to the Executive Secretary by 
$200.00, a bonus of $50.00 to the caretaker of the building, and a repayment to the 
College Historian of $122.50 for funds expended personally. 

“The Committee discussed the question of travel expense. It was the opinion of 
the Committee that air travel should be recognized as a form of travel and the adop- 
tion of the method of air scrip brings it in general in line with the expense of railroad 
travel. 

“The suggestion of a member that members upon reaching the age of sixty-five 
be allowed to become Life Members for $50.00 was discussed. It might represent a 
very large continuing item in regard to supplying the journal, and the Committee 
voted not to recommend the establishment of this class of Life Membership. 

“ The Committee voted to recommend to the Regents that Fellows and Associates 
on active service with the armed forces pay at the same rate as the regular members 
of the Army, Navy and Public Health Services; that is, $10.00 admission fee and 
$10.00 dues. The Committee also recommends that individual cases receive sympa- 
thetic consideration through the usual channels. 

“The Committee voted that the Executive Secretary study the problem of pen- 
sions, compulsory savings, etc., of the College personnel and the problem of establish- 
ing reserves for that purpose. 

Respectfully submitted, 
COMMITTEE ON FINANCE 
Rocer I. Lee, Chairman.” 


Thereafter the following specific resolutions were adopted: 

RESOLVED, that the budget for 1941 as presented (with an estimated income of 
$113,800.00, and an estimated expenditure of $87,144.00) to the Board of Regents be 
increased by $672.30. (Secretary’s Note: Total appropriations for 1941 expenditures, 
as subsequently made, amounted to $100,566.30.) 

RESOLVED, that the budget in general, as presented, be approved. 

RESOLVED, that the proposal to establish a Life Membership fee of $50.00 at age 
sixty-five be not adopted. 

Reso.vep, that Fellows and Associates on active service with the armed forces 
have reduction in fees and dues at the same rate as regular members of the Army, 
Navy and Public Health Services, with the additional recommendation that individual 
cases receive sympathetic consideration through the usual College channels. 

RESOLVED, that the report of the Committee on Finance be adopted as a whole. 


Dr. James Alex. Miller, Chairman, presented the following report of the Com- 
mittee on Survey and Future Policy. 

“The Committee on Survey and Future Policy held a meeting at the College 
Headquarters on Saturday, December 14, at 4:00 p.m., with the following members 
present: Charles H. Cocke, Roger I. Lee, Hugh J. Morgan, George Morris Piersol and 
James Alex. Miller, Chairman. 

“ The financial situation of the College was presented by Dr. Lee. In discussion, 
it was suggested, in making estimates for future expenditures, that it should be borne 
in mind that the income might be affected (1) by diminution of dues for Fellows in- 
ducted into Army Service and (2) by possible diminution of new Fellows because of 
future requirements for certification for advancement from Associateship to Fellow- 
ship; also that increased expenditures might be anticipated, first, by desirable expendi- 
tures in connection with the defense program, and, second, by the development of the 
educational program. 
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“ Size of the College: 

“The present size of the College is approximately 3,200 Fellows and somewhat 
over 1,200 Associates. It was recommended by the Committee that the Regents take 
into consideration the probability that approximately this size might have to be con- 
sidered as the desirable permanent membership on account of the restrictions in 
available meeting places for Sessions of greater size. 

“This Committee has no definite recommendations as to exact numbers, but feels 
that soon a definite principle must be laid down by the Regents, and our Committee 
intends to make a special study of this situation in connection with actuarial expecta- 
tion of life of our present membership and other factors involved, and to report to 
the Board of Regents more in detail at a subsequent meeting. 


“ Reduction of Dues for Fellows Inducted into Army Service: 

“ The Committee recommends that the Board of Regents authorize a reduction of 
dues for such Fellows on the basis of the present Army dues, namely, $10.00 Initiation 
Fee and $10.00 Annual Dues. Requests for total exemption from dues should be con- 
sidered and decided upon by the circumstances in each individual case. 


“ Coéperation with the Defense Program: 

“Tt was the consensus of opinion in this Committee that the College should adopt 
a generous attitude toward expenditures in cooperation with the defense program, in- 
stead of continuing to accumulate the full amount of the annual surplus. 

“ Very careful consideration was given to Dr. Pepper’s memorandum on behalf of 
the Medical Committee of the National Research Council. In this memorandum, Dr. 
Pepper made three specific suggestions : 


“(1) That the College make formal application for membership in the National Re- 
search Council; this recommendation was approved and is recommended to the 
Board of Regents. 

“ (2) That the College make an appropriation to provide assistance for a survey of all 
the internists of the country, which is being made at the request of the Army 
Medical Service. 

The Committee recommends that $2,500.00 be appropriated to the National Re- 
search Council specifically for this purpose. 

“ (3) Dr. Pepper suggested an additional general appropriation for the use of the 

Medical Committee of the National Research Council for a total amount pos- 
sibly up to $10,000.00. 
The Committee has no specific recommendation to make in regard to this sug- 
gestion, but was enthusiastically sympathetic to the great service that this Medi- 
cal Committee was rendering under Dr. Pepper’s Chairmanship, and notes with 
pleasure that all the members of this Committee are Fellows of the College. It 
seemed, however, to the Committee that possibly it might be desirable to put the 
responsibility for the general support of the National Research Council up to 
the Government, and that the College favorably consider specific requests for 
support of definite objects in the program of the Medical Committee as they 
might be presented through the Chairman, Dr. Pepper. The Committee felt it 
desirable that this whole matter should be fully discussed by the Board of Re- 
gents and a general policy adopted. 


“Tt was brought to the Committee’s attention that the Army is contemplating 
the establishment of 70 general hospitals, for which a large medical staff, possibly 
10,000 medical officers, might be required, a large proportion of which would be young 
men. 
“Your Committee recommends that the Regents consider the organization of 
courses of instruction in Internal Medicine for this personnel, to be organized locally 
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through Fellows in the College residing in and near each hospital, thus enabling the 
year of service to these medical officers to become a year of postgraduate education, 
and that possibly such a course might be considered as a resident year counting toward 
the qualifications for certification by the American Board of Internal Medicine. 

“Your Committee recommends the Board of Regents authorize the appointment 
of a committee to prosecute this idea with the appropriate authorities. 


“ Other Items in the Postgraduate lL ducation Program: 

“ The Committee studied with great interest the admirable report submitted by 
the Advisory Committee on Postgraduate Courses. We wish to emphasize par- 
ticularly importance of extending the plan for special courses in preparation for the 
examination for certification by the Board of Internal Medicine among the Associate 
Fellows. 

“Tt also suggests the consideration by the above committee of the problems of 
industrial medicine as they relate to Internal Medicine and as opposed to the present 
emphasis on surgery. 


‘ Exhibits: 

“ The Committee considered the question of the Commercial Exhibits, and it was 
brought out in discussion that the growing size of these exhibits tends to restrict 
holding of Annual Sessions to a few cities where sufficient space is available. The 
Committee, therefore, suggests that the Regents consider the possibility of reducing 
the size of these exhibits, possibly through increasing the rental rates, in this way 
automatically diminishing the size and improving the quality. 


‘Committee on .Credentials : 

“It was brought to the attention of the Committee that the individual members 
of the Committee on Credentials carry a very heavy load, involving a great deal of 
home work in addition to their arduous duties in connection with their regular 
meetings. 

“The suggestion was made that possibly an honorarium should be allowed for 
the members of the Committee on Credentials. Your Future Policy Committee is of 
the opinion that such action would be undesirable, but would suggest the Board of 
Regents authorize a more generous policy toward the allowance for expenses for 
members of the Credentials Committee at the time of each Annual Session. 


“ Clinical Fellowships: 

“ Your Committee considered the desirability of the College establishing one-year 
Clinical Fellowships in addition to the Research Fellowships, and recommends that 
the Board of Regents consider this suggestion, which appears to your Committee to 
be desirable. 


‘State and Regional Meetings: 

“Your Committee notes with great pleasure the development of this plan under 
the sponsorship of the Board of Governors, 13 such meetings being held in 1940. We 
recommend that the Board of Regents express an appreciation of this service on the 
part of the Board of Governors and urge the further expansion of this program for 
regional meetings, and also inasmuch as Officers of the College are frequently 
invited to participate in these meetings and as their presence at such meetings is un- 
doubtedly of great benefit to the College, that the Board of Regents authorize the 
allowance of traveling expenses for such Officers, and also that they authorize the 
Executive Office to meet incidental expenses, such as printing and postage, which are 
incurred in connection with such meetings. 
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“ The History of the College: 

“Your Committee is greatly impressed with the character and value of the Vol- 
ume on the History of the College, which has just been published under Dr. William 
Gerry Morgan’s Editorship. 

“Tt would seem to your Committee, however, that the edition thus far authorized 
is too small and should be increased, and that the Board of Regents authorize the 
free distribution of a volume of this History to all Fellows and all Associates, and 
that also for the next few years a copy of the History be given free to each new 
Fellow and Associate when elected. 

Respectfully submitted, 
COMMITTEE ON SURVEY AND Future Povicy 
Dr. JAMES ALEX. MILLER, Chairman.” 


Dr. Miller opened discussion concerning the College making formal application 
for membership in the National Research Council. 

Dr. David P. Barr asked for a statement as to exactly what membership implies. 
Dr. O. H. Perry Pepper reminded the Board that the National Research Council was 
established by the late President Woodrow Wilson. Many of the societies that formed 
the Congress of American Physicians were made use of. Since then additional 
societies have been added at their own request, until now there are 17. There are no 
duties on the part of these societies other than attendance by representation at the 
annual meeting. Dr. Pepper named most of the societies having membership in the 
Council. He said the Council was merely a holding corporation calling upon these 
representatives to assist them in their deliberations. The National Research Council 
was established as an advisory body to assist the Federal Government in any way upon 
request. Its activities have recently been revitalized by requests from the Surgeons 
General. The National Research Council has many divisions, including a medical 
division. Dr. Pepper expressed the opinion that it is appropriate, since there are so 
many Fellows of the College working with the National Research Council on its com- 
mittees, that this College should join with the group. 

On motion by Dr. Miller, seconded by Dr. Piersol and regularly carried, it was 

RESOLVED, that the American College of Physicians shall make formal application 
for membership in the National Research Council. 

On motion by Dr. Miller, seconded by Dr. Pepper and regularly carried, it was 

RESOLVED, that the Board of Regents appropriate from College funds a sum of 
$2,500.00 to the National Research Council for general assistance in a survey of 
internists. 

Dr. Miller then opened for discussion an additional general appropriation for the 
use of the Committee on Medicine of the National Research Council for a total up to 
$10,000.00, suggesting that the Regents should adopt a policy as to whether the appro- 
priation should not be made according to specific needs, subject to the approval of 
some committee, such as the Executive Committee. 

Dr. Pepper said he was in entire sympathy with the idea that the appropriation be 
made for specific purposes and only with the approval of the Officers or the Executive 
Committee of the College, but his primary suggestion had been simply that there was a 
big activity going on, that Government support might not be sufficient, that the activity 
of the Medical Division was being carried on very largely by members of this College 
and that this College might want to make a gesture and actually do something more 
for national defense and that it could be assured that any appropriation would be spent 
usefully. Dr. Pepper presented a chart which showed that all members of the Com- 
mittee on Medicine are Fellows of the College and 60 per cent of the members on the 
sub-committees of the Committee on Medicine are members of this College. Dr. 
Pepper said the purpose for which this money would be spent would be specific sup- 
port of research and he advocated the appropriation of a maximum sum against 
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which, with the approval of the Committee on Medicine and the approval of the 
Officers of this College, funds could be drawn for specific purposes. He referred to 
a number of research problems on the agenda for various committees and sub-com- 
mittees, including one for the preparation of a manual to take care of all phases of 
the study, diagnosis and treatment of a possible influenza epidemic. Dr. Pepper fur- 
ther said that all the appropriation might not be spent, while on the other hand there 
might arise great needs for the whole amount, and if the appropriation is made the 
regulations governing its expenditure be specific and simple, so that needed funds 
would be available quickly. 

President Bruce expressed his sympathy with anything that the College may do, 
either through its membership or its influence or through its funds at this time in the 
general program of preparedness. He suggested two methods by which the College 
could give an outward and visible sign of its support: (1) an actual appropriation to 
the National Research Council of a sum of money earmarked for this particular pur- 
pose; or (2) that the College set aside a certain sum of money to be available on the 
request of the Committee on Medicine and the decision for expenditures from that 
fund be left in the hands of the Executive Committee for this specific purpose. 

On motion by Dr. Pepper, seconded by Dr. William D. Stroud, the following 
resolution was presented : 

RESOLVED, that the Board of Regents of the College appropriate a sum of $10,- 
000.00, which shall be available for specific purposes of the Committee on Medicine 
of the Division of Medical Sciences of the National Research Council, on recom- 
mendation of that Committee and the approval of the Executive Committee of the 
Board of Regents during the year 1941. 

In the discussion that followed, Dr. Barr expressed himself as thoroughly in 
sympathy with the intent of the motion, but said that during the past few months 
the National Research Council had been expecting from the President of the United 
States a special fund of a quarter of a million dollars. For reasons not apparent 
the money had not been forthcoming. He understood that the funds had now been 
assigned. If the appropriation by the College now under consideration had been 
available earlier, Dr. Barr thought it might have been dissipated, in order to hasten 
certain things which would have been cared for in due time by the Government. 
He mentioned this purely as a possible danger. 

Dr. Pepper reaffirmed that the quarter million dollars had been made available. 
One of the other committees had already turned in a budget for research requesting 
$170,000.00. Dr. Pepper did not think the presence of $250,000.00 an argument 
against the College doing something. He expressed the opinion that if Federal funds 
become available the Committee on Medicine would use that in preference to the sum 
appropriated by the College. 

Dr. Hugh J. Morgan inquired if the Committee on Medicine was asking for 
this appropriation from the College as a sort of emergency fund for its convenience, 
to be replaced or repaid, perhaps, from Government funds if and when such Govern- 
ment funds become available. 

Dr. Pepper expressed doubt that that would ever be feasible. If the College shall 
appropriate this fund and it is spent, Dr. Pepper thought there will be little likelihood 
of it being refunded; if the appropriation is not used, it will remain in the hands of 


the College. 

Dr. Maurice C. Pincoffs said there are a number of purposes included in the 
program of the Committee on Medicine that fall well in line with our regular policy 
of supporting research. In that field the College is putting forth a special effort and 
drawing more freely than usual on its resources because of the emergency. For such 
specific objectives in the field of research especially which could not be covered by 
available funds which have an element of urgency, the College could be of great help, 
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said Dr. Pincoffs. He thought it would be rather a departure if these funds were to 
be drawn upon for specific objectives outside of that field and inquired whether Dr. 
Pepper had in mind that the requests might be in that specific field or not. Dr. Pep- 
per replied that after thinking over the proposal more carefully, he did not feel that 
the appropriation by the College should be dissipated for such things as travel ex- 
penses, unless there should be some peculiar situation, such, for example, as the neces- 
sity of having one of the committee chairmen travel to an area in which some emer- 
gency had arisen, or, for example, the publication of some particular needed manual 
for which other funds might not be available. However, Dr. Pepper expressed the 
hope that the appropriation could be largely restricted to research. 

Dr. Walter W. Palmer expressed the opinion that to use College funds collected 
from its membership for a purpose of this sort, however worthy, may conceivably 
establish a bad precedent. He inquired if any other societies that are members of the 
National Research Council have offered to make contributions along the line sug- 
gested. Dr. Pepper answered in the negative, but said he had hoped the College 
would be the leader and that this might establish a precedent for other societies or 
groups to follow. He pointed out that other institutions are giving money in- 
directly through lending their men and their laboratories. Dr. Pepper expressed the 
opinion that the membership would read of such an activity by the College with pride 
rather than objection. He again emphasized the fact that the appropriation would 
be made specifically for the needs of the Committee on Medicine. 

Dr. Francis G. Blake assured the Regents that they would need to have no worry 
about safeguarding the use of the money for the purpose for which they desire it to 
be spent, because all the grants for the Division of Medical Sciences are always on 
well defined votes for specific things and are used meticulously for the particular pur- 
poses for which they are given. 

Dr. Hugh J. Morgan said he would like to feel certain that the College was not 
appropriating five or ten thousand dollars to a million-dollar project which otherwise 
is going to be paid for by tax money. He did not like the idea of the College con- 
tributing five or ten thousand dollars to an enormous pool, all the rest of which is 
coming from Government tax money. On the other hand, he expressed appreciation 
of the importance of the Committee having a fund available for emergencies that may 
develop for which the ponderous Government machinery for supplying funds would 
delay action. 

Dr. Pincoffs opposed the responsibility of approving individual requests being 
turned over to the Executive Committee and favored some definite action by the Board 
of Regents itself. He was in favor of the proposed appropriation, providing that the 
request shall be of an emergency nature in which the element of time is concerned and 
for which no other funds are available. After all, he said, it is for the cause of In- 
ternal Medicine as applied not only to the Army as an institution but to the country as 
a whole, and while $10,000.00 is not a very large sum to make available, part of it 
probably wouldn't be used if it is restricted to such emergency projects. He said the 
College had a responsibility to safeguard funds entrusted to it, but that he believed 
that the body of the College would thoroughly approve of some decisive action in the 
present situation. 

Dr. Pepper’s original motion was put and unanimously carried. 

Dr. Miller then returned to further details of the report of the Committee on 
Survey and Future Policy. 

On motion by Dr. Paullin, seconded and regularly carried, it was 

RESOLVED, that the Board of Regents authorize the appointment of a committee to 
investigate the feasibility of establishing courses of instruction in Internal Medicine 
for the personnel of general hospitals to be established by the Army, courses to be or- 
ganized particularly for the younger men of the staff by local Fellows of the College 
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residing in and near each hospital ; the committee to consult the proper authorities and 
report back to the Board of Regents. 

Also, on motion by Dr. Miller, seconded and regularly carried, it was 

RESOLVED, that the suggestion of diminishing the size of the Technical Exhibits 
be referred to the Committee on Advertising and Exhibits for study and a later report. 

On motion by Dr. Miller, seconded by Dr. Paullin and regularly carried, it was 

RESOLVED, that honoraria be not established for members of the Credentials Com- 
mittee, but that in appreciation of the immense amount of time that is required by 
members of this Committee not only through the year, but preceding the opening of 
the Annual Session, a more generous policy be adopted in regard to the payment of 
their expenses. 

On motion, seconded and regularly carried, it was 

RESOLVED, that the matter of establishing clinical fellowships be considered ex- 
tremely desirable, but that the Committee on Survey and Future Policy continue to 
investigate the possibilities. 

On motion by Dr. Miller, seconded by several, and unanimously carried, it was 

RESOLVED, that the Board of Regents shall compliment the Board of Governors 
for what has already been accomplished and urge the further expansion of the pro- 
gram for regional meetings, and the Executive Office shall be authorized to meet 
incidental expenses in connection with such meetings and also to give an allowance for 
traveling expenses to Officers of the College who are asked to attend these meetings. 

On motion by Dr. Miller, seconded by Dr. Irons, and regularly carried, it was 

RESOLVED, that an additional appropriation of $1,800.00 be made to cover the re- 
printing of approximately 1,800 additional copies of the College History, to provide an 
adequate number to distribute free to all Fellows and Associates of the College in good 
standing, as well as to provide for the next few years a copy of the History to be 
given free to each new Fellow and Associate when elected. 

Dr. William D. Stroud, Treasurer, reminded the Regents that the College has 
been running for the past few years with a surplus of approximately $20,000.00 per 
year and that the additional appropriations just authorized amounted to some $15,- 
000.00; in fact, additional appropriations over the 1940 budget amounted to between 
$15,000.00 and $20,000.00, and with the prospects of a smaller technical exhibit at the 
Boston Session, the 1941 surplus might readily be very small, if any at all. 

The Executive Secretary, Mr. Loveland, also pointed out that the approval of 
payment of traveling expenses for all officials of the College to regional meetings when 
invited would be a growing expense, because of the growing popularity of these meet- 
ings. He expressed full approval of a plan to make regional meetings more effective, 
but pointed out that in view of the fact that no specific appropriations were made for 
this purpose, although he had been authorized to pay such expenses, his budget for 
1941 might be overdrawn. He suggested that the cost of the College Headquarters 
for regional meetings would probably reach at least $500.00 for 1941. 

On motion by Dr. Charles H. Cocke, seconded by Dr. William D. Stroud, and 
regularly carried, it was 

RESOLVED, that the report of the Committee on Survey and Future Policy be ac- 
cepted as a whole. 

On inquiry by the Executive Secretary, the Regents affirmed that the adoption of 
the above resolution carried with it an additional $500.00 appropriation for regional 
meetings. 

Dr. George Morris Piersol, Chairman of the Committee on Advertising and 
Exhibits, reported that in accordance with the previously established policy of the 
Committee, it had scrutinized the advertisers in the ANNALS and had passed upon all 
new applicants for admission to the exhibit invitation list. All drugs accepted for ad- 
vertising in the ANNALS had been required to be accepted by the Council on Pharmacy 
and Chemistry of the American Medical Association. 








1968 MINUTES OF THE BOARD OF REGENTS 


Dr. William B. Breed, General Chairman of the Twenty-fifth Annual Session of 
the College to be held in Boston, April, 1941, reported on preparations for entertain- 
ment and the program of clinics and panel discussions. He distributed a tentative pro- 
gram of the panels and of the clinics. He emphasized that Boston is very keen to 
entertain the College. 

President Bruce then distributed copies of the tentative program for the General 
Sessions and Morning Lectures, and asked for any comment in person or by letter for 
improvement. 

The Executive Secretary, Mr. Loveland, distributed an outline of the organization 
of the meeting and exhibits, and discussed the Boston arrangements for the Session. 
He reminded the Board that reservations at the headquarters’ hotel had been made for 
all Officers, Regents and Governors of the College, and that there would be a dinner- 
meeting of the Governors and Regents at Boston on Sunday evening, April 20, for the 
general discussion of College affairs. 

President Bruce announced meetings of the Credentials Committee at Philadel- 
phia on March 23, 1941, and at Boston on April 20, 1941, and the next meeting of the 
Board of Regents at Boston on April 20, 1941, at 2:30 o'clock. 


Adjournment. 
Attest: E. R. LoveLanpn, 
Executive Secretary 











